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Secretory activity of typical exocrine glands is 
4stimulated or inhibited by multiple methods. 
Anticholinergic inhibition of exocrine gland 
function is one method common to those glands 
as a rule. 


PURPOSE 


The purpose of the study summarized in this 
+4 “eport was to determine whether mammary gland 
inction is influenced, in part, by a neurohumoral 
@mechanism involving acetylcholine, or to con- 
firm mammary gland activity to be an exception 
to the rule. 

I do not propose to outline, herein, a method 
“Sof treatment for diseases of the breast. 

Emphasis is placed on the breast changes that 
seo courted in 73 of 102 women given anticholinergic 

egents, in a 2-year period, as a specific stage of 
a continuous study. 


RATIONALE 


The idea for employing anticholinergic therapy 
for benign mammary disease was prompted by 
an unexpected remission in 1953 of severe 
mastodynia in a woman who was receiving treat- 
ment for peptic ulcer. For two years before that 
treatment, all attempts failed to improve this 
breast disorder. Termination of her ulcer manage- 
ment was followed by recurrence of the masto- 


* From the Department of Surgery, Baylor 
University Hospital, Dallas, Texas. 
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dynia. Reuse of the previously employed anti- 
cholinergic drug was followed by a second remis- 
sion. 

Similar response of mammary gland activity 
in most of 50 women was noted in the next two 
years. 


RECORDING PLAN 


The variables relating to the breasts of each 
individual woman are innumerable and are not 
subject to control. Consequently, record forms 
were designed to ensure that as many variables 
as practical would be noted for historical, initial, 
and progressive, objective, and subjective obser- 
vations. Three basic records forms were used: 
(1) history; (2) progress and treatment outlines 
were constructed to provide a complete check list 
for each interview and examination; (3) glue- 
stripped graphic breast outlines provided for 
sketches of objective observations in detail. 
(Such drawing was completed at each examina- 
tion before reference to any preceding graph.) 


PLAN AND METHOD OF MEDICATION 


The types of anticholinergic drugs were 
controlled. Treatment periods were uncontrolled 
in onset, duration and termination. Except for 
infrequent prescription of tincture belladonna, 
medications were in tablet form, for oral inges- 
tion. 

For purposes of this study, all tablets were 
supplied by the Department of Clinical Research 
for the manufacturer. 

These preparations and the quantities used are 
as follows: (1) Pro-Banthine, (propantheline 
bromide), 15 mg., 27,000 tablets; (2) Pro-Ban- 
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thine, 30 mg. (long acting, for experimental use, 
coated and uncoated) 42,600 tablets; (3) Banthine 
(methantheline bromide), 50 mg., 74,200 tablets. 

The dose of these drugs was controlled to 
produce moderate dryness of the mouth. This 
was possible—except occasionally—with one or 
two tablets of any one variety taken at 6-, 8-, or 
12-hr. intervals. Effectiveness was erratic when 
the medication was ingested with or following 
food. 

Tolerances developed by continued, uninter- 
rupted consumption of these preparations were 
lost during one to four weeks of rest. Tincture 
belladonna was prescribed, 20 to 25 drops, four 
times daily, throughout such periods of rest, in 
certain instances. 


SELECTION OF PATIENTS 


All patients observed were white women, seen 
in private consultation, who had complaints 
referable to their breasts. The individuals given 
anticholinergic drugs were those with subjective 
complaints, and objective findings, compatible 
with cystic disease of the breast. 


TYPES OF BREAST DISEASE OBSERVED 


The principal disorders noted, in the treated 
series, were representative of the various sub- 
types of cystic disease. Samples of breast tissue 
from 54 women treated confirmed this by histo- 
logic means. Clinically, the breasts contained 
gross cysts, gross nodular or shotty areas, and 
tender indurations fluctuating in size. Histories 
of cyst aspiration or removal aided classification. 

Observation and treatment fitting the purpose 
of this study are not indicated for other benign 
diseases and tumors of the breast. 


STATISTICAL SUMMATION FOR PATIENTS TREATED 


Cooperation and elimination. Selected for 
analysis were 73 women who received anti- 
cholinergic drugs for breast disorders. Coopera- 
tion of the 73 chosen was estimated to be from 
60 to 100 per cent complete. 

Eliminated from the total 102 patients treated 
were 3 whose observation was interrupted by 
pregnancy, 2 with carcinoma metastases, and 
24 whose cooperation was less than 60 per cent 
of that acceptable. 

Characteristics of subjective -data. Subjective 
complaints of the 73 individuals were noted to 
be pain or sensitiveness of the breasts from 92 


per cent of them at the beginning of treatmey 
In 37 of these patients the pain was premenstrual 
32 of the patients had never experienced ; 
symptom-free cycle. Seventeen other patient 
complained of constant pain from two weeks ty 
twenty years in duration, and 13 others haj 
recurring breast discomfort. Only 6 were neve 
aware of breast symptoms. 

Duration of treatment. The series of 73 containe( 
53 treated for 1 to 2 years or longer. None wa 
treated less than 4 months. 

Examinations‘ During the period in which the 
73 women were observed, a total of 844 seris| 
records and sketches were made. Examination 
performed varied from 5 to 26 per person. 


CLINICAL RESULTS OF TREATMENT 


Observations regarding the breasts of 73 
patients given anticholinergic agents are sun- 
marized as follows: 

1. For 66, or 90 per cent, definite to complete, 
subjective improvement was noted within 2 to 
4 months after starting treatment. 

2. In 65, or 89 per cent, objective improvement 
was definite within 2 to 4 months. No measurabk 
improvement occurred in 6 patients. 

3. Subjective recurrences were noted in 94 
per cent and objective recurrences in 100 pe 
cent of 72 occasions when therapy was halted. 

4. Subjective and objective remissions wer 
noted to follow reinstitution of anticholinergic 
treatment in all, excepting one objective instance. 

5. Tolerance for the drugs developed in 10 
patients, predominantly after 11 to 19 months 
of continuous treatment. 

6. No gross cysts were noted to appear in any 
of the 73 individuals during anticholinergic 
therapy. 


SURGICAL INTERVENTION 


Accepted surgical judgement was not waived 
in favor of the medications employed. Surgical 
treatment was advised for dominant masses of 
gross cysts the nature of which was doubtful. 

In the series of 73 patients subject to analysis, 
53 breast operations were performed. The 8 
procedures included breast tissue biopsy (ine: 
sion and resection) for 13 volunteers supported 
by the Baylor University Hospital Research 
Fund. 

Breast tissue was obtained from 22 of the 
73 women during periods of anticholingergit 


men 


| 


Vol. 


reatmen 
lenstrual; 
ienced , 
patient: 
weeks ty 
hers haf 


re neve 


ontaine 
Vone was 


rhich the 
44 serial 
ninations 
n. 


of 73 
ire 


omplete, 
hin 2 to 


ovement 
asurable 


d in 9 
100 per 
alted. 

ns were 
olinergic 
nstance. 
d in 10 
months 


r in any 
linergic 


waived 
Surgical 
ASSeS OF 
ful. 

nalysis, 
The 53 
(inei- 
pported 
‘esearch 


of the 
ingergi¢ 


Fig. 1. D. L., age 37. Untreated. Sclerosing adenosis, typical of entire section. (Jan., 1957. Post- 
menstrual). X 65. 


Fig. 2. D. L., age 38. Treated 25 days, preceded by only occasional cooperation. (Jan., 1958. Speci- 
men source immediately adjoining that shown in fig. 1. Postmenstrual). X 65. 


Fic. 3. M. D., age 39. Treated 11 weeks. (May, 1956). X 65 
81 
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Fig. 4. M. D., age 41. No treatment for 9 months. Demonstrates recurrence of intraductal t 


thelial hyperplasia, duct dilation, microcysts. (Sept., 1957. This tissue adjoined that shown in F 
3. Similar alterations were noted in March, 1951). X 65. crin 
Fia. 5. M. W., age 27. Cyats with apocrine hyperplasia and lobule distortion. Clinically,} 
both breasts extremely nodular throughout. (Aug., 1955). X 65. = 
1957 


Fia. 6. M. W., age 29. Treated 12 weeks. Minimal apocrine elements. (Jan., 1958. Specimen from 
same area as that for fig. 5. Corresponds with clinical re Previous 15 month remission ¢o0- 
cluded with tolerance and treatment stopped in July, 1957). X 65 
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Fig. 7. S. W., age 36. Treated 4 months" 
crine cells noted. (June, 1956). X 65. 


Fig. 8. 8. W., age 38. No treatment for 20 months. Demonstrates duct dilation, epithelial hyper- 
plasia, cysts, apocrine elements. (Feb., 1958. Specimen source same area as that for fig. 7. Similar al- 
me noted in tissue from other breast resected for carcinoma, 1955. Ovaries resected in April, 

- X 65. 


an: 9. ie age 46. Treated 6 months. Atrophic duct and lobule structures. (Aug., 1957. Premen- 
- X 65. 


all atrophic lobules. Normal duct epithelium. No apo- i. 

p 

| 
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Fic. 10. M. A., age 46. No treatment for 3 months. (Feb., 1958. Postmenstrual. Tissue from same 
area as that for fig. 9. Corresponds with recurrence of clinical symptoms). X 65. 


ry, 
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Fig. 12. J. M., age 35. Treated 11 months. (Jan., 1958. Tissue source same paraareolar area as that 
for fig. 11. Last day of cycle). X 65. : 
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treatment in progress, for a variety of time 
spans, from 5 days to 2 years. Of the 22 persons, 
there were 11 in whom two or more resections 
were performed at exactly the same sites, 
one untreated sample before or after the treated 
sample. 

In the total 102 treated individuals there 
were 47 breast operations in 37 patients (ex- 
cluding biopsy procedures). 


HISTOLOGIC OBSERVATIONS 


Cysts, blunting or dilation of ducts, intra- 
ductal epithelial hyperplasia, sclerosing adenosis, 
and apocrine metaplasia were observed in the 
untreated tissues. These alterations varied in 
incidence according to the severity and sub- 
type of cystic disease. They were less con- 
spicuous in breast tissues treated for periods 
of days or weeks. 

Such activity was unusual or absent in tissue 
samples from individuals treated months or 
years. This was especially noted with regard 
to apocrine metaplasia. This condition was 
minimal or not observed in those treated longer 
than 3 months except after tolerances de- 


veloped. 


DISCUSSION 


The records of 73 women treated with Ban- 
thine and Pro-Banthine for cystic disease of 
the breast indicate that established or habitual, 
subjective complaint patterns were eliminated, 
with infrequent exception. Graphic and descrip- 
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tive notes disclose a definite general trend, 
objectively, toward resolution of initially noted, 
palpable characteristics. 

These subjective and objective alterations 
were noted during ingestion of the anticholinergic 
drugs; recurrences occurred without that medica- 
tion; and remissions again followed resumed 
use of the same preparations. Such changes 
of breast characteristics were related in direct 
proportion to the degree and duration of anti- 
cholinergic effectiveness. 

Histologic evaluation of tissue from the 
breasts of 22 patients, obtained during periods 
of anticholinergic therapy, correlates with 
the preceding subjective and objective observa- 
tions. 

A detailed report is in preparation in which 
it is anticipated that the incidence of histo- 
logic characteristics of cystic “disease’’ and 
of breast tissue obtained during anticholinergic 
treatment from patients in this series will be 
reviewed. 


SUMMARY 


Alterations of the mammary glands of 73 
women specifically studied in this survey indicate 
a relation to the anticholinergic drugs used. 
The implication is that a neurohumoral mech- 
anism involving acetylcholine exists for and 
influences the function of those glands. 

In this series, Pro-Banthine and Banthine, 
and occasionally tincture belladonna, were use- 
ful aids in the management of cystic disease of 
the breast. 


THE CONTINUING PROBLEM OF POLYPS OF THE COLON* 


Rosert P. Barpen, M.D., JosepH W. STaAYMAN, JR., M.D. 


Philadelphia, Pennsylvania 


During the past twenty years a great deal 
has been written concerning the diagnosis, 
treatment, and prognosis of polyps of the 
colon. Their relationship to cancer has been 
stressed repeatedly,? " and the importance 
of adequate treatment of polyps in the prophy- 
laxis of colonic carcinoms is well recognized.’ 
Excellent papers dealing with the problems 
of clinical and roentgen diagnosis continue 
to be published. 1:!° Why, then, should this 
subject be reviewed again? 

In discussing polyps of the colon, the state- 
ment is usually made, that lesions in the lower 
sigmoid and rectum should be discovered by 
sigmoidoscopy, and that lesions in the colon 
above this region, can be diagnosed reliably by 
roentgen methods. A recent review of the 
technique and results of 50,000 proctosigmoido- 
scopic examinations performed on asymptomatic 
individuals, showed polyps in 3952 cases.® 
Further emphasis on the importance of sigmoi- 
doscopy should be unnecessary. However, those 
experienced in the technique of proctoscopy 
and sigmoidoscopy may admit, that an appreci- 
able number of so-called “direct”? examinations 
may be inconclusive or unreliable, even when 
repeated several times. When this procedure 
is performed by those with infrequent experi- 
ence, the number of inadequate examinations 
is increased considerably. Thus, for example, 
a false sense of security may be established 
when a conscientious family physician examines 
an occasional patient by sigmoidoscopy as 
an office procedure. 

Furthermore, the reliability of the roentgen 
examination in studying the colon for polyps 
above the midsigmoid region may be challenged 
frequently. Most radiologists practice meticulous 
care, in the fluoroscopic and_ radiographic 
examination of the colon for polyps. All recognize 
the absolute necessity of preliminary adequate 
preparation of the bowel. Obviously, in order 
to detect polyps, of a diameter of 1 em. or less, 

* From the Department of Radiology, and the 


Department of Surgery, The Chestnut Hill Hos- 
pital, Philadelphia, Pennsylvania. 
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all extraneous material (air, oil, feces) must 
be eliminated." 1° This is occasionally impossible 
and often impractical. 

Thus, it is usually impossible to prepare 
the colon thoroughly for roentgen examination 
in patients who are bleeding from the gastro- 
intestinal tract, when it is important to establish 
the location of the-bleeding point. In this situa. 
tion, cathartics are unsafe, and even enemas 
may be contraindicated. A similar difficulty 
exists when suspected or actual obstruction 
in the colon is present. 

Furthermore, it is frequently impractical 
to expect thorough preparation of the colon 
in outpatients even after preliminary castor 
oil, unless a special service for administration 
of repeated cleansing enemas is available in 
the Department of Radiology, prior to the roent- 
gen study.' In many hospital x-ray departments, 
and in most private offices, it is difficult to 
arrange for such a special service, as a routine 
procedure, even with properly trained personnel. 

Lastly, with both hospital inpatients and 
outpatients, one often meets resistance on the 
part of the patient or referring physician to an 
elaborate program of restricted diei, castor oil, 
and repeated cleansing enemas which exhaust 
the patient, and may produce discomfort and 
pain, even before the actual examination i 
undertaken. This is particularly true in pa 
tients with minor abdominal complaints without 
rectal bleeding. 

Direct examination of the colon at the time ol 
laparotomy with the sterile sigmoidoscope, 
“coloscopy,” has been advocated by some. 
The importance of this procedure and_ the 
technical aspects have been emphasized by 
Deddish and Hertz* and by McLanahan and 
Martin.’ The former report that they found 
an incidence of 46.6 per cent additional lesion 
over these detected radiologically in 103 patients 
with the preoperative diagnosis of polyps o 
the colon. And in 36 patients undergoing resection 
for cancer they found additional lesions iM 
17 by means of coloscopy. 

Closer cooperation between the surgeon and 


Feb: 


radio 
of tl 
avail: 
in po 
serve 


; 
d symy 
show 
tiny 
cinor 
Fr 
ing. 
lesiol 
preo} 
the r 
In 
as SO 
Re 
when 
diree 
perfo 
Co 
polyy 
only 
Preoy 
The 
for 2 

|_| 


must 
possible 


prepare 
ination 
gastro- 
stablish 
S situa- 
enemas 
fficulty 
ruction 


ractical 
colon 
-castor 
tration 
in 
 roent- 
ments, 
ult to 
routine 
sonnel. 
s and 
on the 
to an 
tor oil, 
xhaust 
and 
ion is 
n pa- 
ithout 


ime of 
Scope, 
some. 
1 the 
by 
and 
found 
esions 
tients 
ps of 
ection 
ns in 


» and 


February 1959 


POLYPS OF THE COLON 


87 


Fie. la (left). White male, aged 63, with occasional painless rectal bleeding for 8 years and recent 
symptoms of colonic obstruction. The retrograde barium enema was obstructed in the midsigmoid, as 
shown above. Note the small defect (arrow) in the distal sigmoid, which was thought to represent a 
tiny polyp. Obviously no information could be obtained about the colon above the obstruction. A car- 


cinoma of the sigmoid was resected. 


Fig. 1b (right). Sixteen months later the colon was re-examined because of recurrent rectal bleed- 


ing. Note the large polypoid carcinoma (arrows) in the cecum, as shown above. Very probably, this 
lesion was present at the time of operation 16 months previously, but could not be identified either by 
preoperative roentgeii study or by palpation during operation. Coloscopy could not be used, because 


the required preparation was impossible due to the obstruction in the sigmoid. 
In these circumstances, the best that can be done, is to perform careful roentgen study of the colon 
as soon after operation as it is safe to subject the patient to the necessary preparation of the bowel. 


radiologist and a realization on the part of each, 
of the limitations of the diagnostic methods 
available, should improve diagnostic accuracy 
in polyps of the colon. Figures 1, 2, and 3 may 
serve to illustrate this concept. 


DISCUSSION 


Recent surgical opinion*: indicates, that 
when the colon is opened to remove polyps, 
direet endoscopy of each segment should be 
performed. 

Coloscopy is of great value in discovering 
polyps not shown by roentgen examination but 
only if performed under the proper conditions. 
Preoperative preparation of the colon is essential. 
The patient must be placed on a clear liquid diet 
for 2 days before the day of surgery. He should 


be given enemas twice daily for 2 days, and castor 
oil (114 ounces) the afternoon before surgery. 
Neomycin should be administered during this 
time in the dosage of 1 gm. every 6 hr. No enema 
is given the day of operation because, in many 
instances, the patient is unable to, expel such 
an enema either because of anxiety or insufficient 
time. 

On the day of operation the patient is sigmoido- 
scoped just prior to the administration of the 
anesthetic. If the rectum or sigmoid contains 
fecal material sufficient to interfere with ade- 
quate visualization, the operation is post- 
poned until the following day and another 
dose of castor oil is administered. After an 
adequate sigmoidoscopic examination has been 
accomplished the laparotomy is performed. 


| 
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Fria. 2a (left). White female, aged 41, with one episode of painless rectal bleeding. A flattened irregu- 
lar polypoid lesion in the midsigmoid was seen on a spot film made with pressure, as shown above. 

Fig. 2b (right). In the roentgenogram of the entire colon filled with barium, several additional small 
filling defects were seen (arrows) suggesting other polyps. 

At operation, the large polyp in the sigmoid was identified. Coloscopy revealed innumerable small 
polyps throughout the transverse and descending colon, as occurs in familial polyposis. For 


this reason, a hemicolectomy was performed. 


In this instance, coloscopy indicated much more extensive disease than was suspected from the 


roentgen study, and led to the proper operation. 


The abdominal cavity is carefully explored and 
the colon is examined by inspection of the mucosa 
from the cecum to the rectum. We prefer to 
perform coloscopy through two colotomy inci- 
sions rather than through one colotomy on 
the left with mobilization of the splenic flexure. 
The sites of the colotomy incisions should be 
determined to some extent by the location 
of the lesion or lesions for which the laparot- 
omy has been done, as determined by radio- 
logic evidence and information gained through 
exploration. In general, however, the entire 
colon can be adequately examined through 
a colotomy in the upper sigmoid and one in 
the right half of the transverse colon. 

We employ the Welch-Allen sigmoidoscope 
in a darkened room usually without air insuffla- 
tion. Adequate suction apparatus is used to 
evacuate any contents of the colon during the 
examination. 


Coloscopy may have two disadvantages. 
Operative time may be prolonged approxi- 
mately one-half hour as a result of this extra 
procedure. Also, there seems to be a risk of 
increased incidence of wound infection. In 
spite of the most meticulous technique and 
trials at various methods of preoperative prepara- 
tion, approximately one-fourth of our patients 
undergoing coloscopy have’ developed wound 
infections. To date none of these has been 
serious. 

The advantages of the procedure, however, 
would appear to outweigh these disadvantages. 
Lesions of the colon are being discovered in 
patients where radiologic studies and abdominal 
exploration have failed to show them. Polyps 
as small as 2 mm. in diameter can be visualized. 
Information as to the gross characteristics of 4 
lesion can be obtained (i.e., sessile, pedunculated, 
ulcerated, etc.) Coloscopy also affords the 
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Fig. 3a (left). White male, aged 39, with familial polyposis of the colon. Several years before this 
double contrast study of the rectum and ileal anastomosis, a total colectomy with preservation of the 
rectum was performed. Subsequently the patient had been followed closely by frequent proctoscopic 
examinations. From time to time, small polyps appeared in the rectal mucosa and were successfully 
fulgurated. At the time of the study shown above, the proctoscopic examination revealed no mucosal 
abnormality. Nevertheless the roentgenograms showed a localized thickening of the lateral wall of the 


rectum (arrows) which was thought to be due to an infiltrating tumor. 
Fig. 3b (right). Two years later, a flat, polypoid mass involving the mucosa was seen, corresponding 
to the large tumor (arrows) shown above. This seemed to be in the same location as the lesion in fig. 


3a. Operation showed an infiltrating carcinoma. 


This illustrates the fact that inspection of a mucosal surface may not reveal an infiltrating tumor, 
which, however, may be shown by suitable roentgen examination with demonstration of the thickness 


of the bowel wall. 


opportunity of performing biopsy and frozen 
section examination if indicated. 

Turning to radiological techniques, on the 
other hand, experience has shown® that double 
contrast roentgen study of even the rectum, 
may disclose polyps and changes in the wall 
of the rectum not appreciated during proctos- 
copy. It has long been recognized that direct 
inspection of the mucosal surface of a hollow 
viseus may give very inadequate information 
about disease infiltrating its walls especially if the 
mucosa itself is not involved. To appreciate 
changes in thickness and shape of the walls of 
hollow organs, the two- (and sometimes three-) 
dimensional aspects of air contrast roentgenog- 
raphy are more informative. 

It is evident that neither direct inspection 
hor roentgen examination of the colon is as 
teliable a method of discovering all polyps of 


the colon as one would wish. Each method must 
be used to complement the other as completely 
as possible. 


CONCLUSION 


Inadequacies in diagnostic methods for dis- 
covering premalignant polyps in the colon should 
be recognized. More extensive use of the com- 
plementary procedures of endoscopy and various 
methods of roentgen examination should result 
in greater diagnostic accuracy in the prophy- 
laxis of cancer of the colon. 
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TUMORS OF THE DUODENUM 


Joun G. SHetuito, M.D., W. C. Bartuerr, M.D., ano J. W. Graves, M.D. 


Wichita, Kansas 


HISTORY 


In 1943, Felsen and Wolarsky" reported one 
instance of infra-ampullary adenocarcinoma of 
the third portion of the duodenum found at 
necropsy. It was felt that this was the 47th re- 
ported case. There was no clinical history nor 
were there any symptoms or signs which could 
point to the presence of duodenal disease. 

The first reported case of primary carcinoma 
of the duodenum is attributed to Hamberger,” 
as recorded by Meyer and Rosenberg,” who de- 
scribed four additional instances of primary 
carcinoma of the duodenum. The first patient so 
reported might well have been a carcinoma of the 
ampulla of Vater, and not necessarily a primary 
carcinoma of the duodenum. It was the opinion of 
Meyer, however, that it was primary in the 
duodenum when reported. The second, third, and 
fourth reported cases were all necropsy examina- 
tions, two of which were adenocarcinoma of the 
second portion of the duodenum, and one adeno- 
carcinoma of the third portion. 


INCIDENCE 


Bockus* quotes Ewing" to the effect that only 
3 per cent of all malignant tumors of the gastro- 
intestinal tract occur in the small intestine 
(fig. 1). 

Duodenal tumors were divided by Bockus into 
supra-ampullary, peri-ampullary and __infra- 
ampullary lesions. 

Malignancy of the duodenum is extremely 
tare. Autopsy statistics encompassing 350,286 
patients reported by Eger™ show an incidence 
of duodenal carcinoma of 0.033 per cent. Silvis®* 
quotes the figure of 0.03 per cent as disclosed by 
Eger and notes that 0.3 per cent of all intestinal 
cancers are carcinoma of the duodenum. Forty- 
five per cent of carcinoma of the small intestine 
would, therefore, arise in the duodenum. Of the 
cases reported by Silvis, the average age was 
55, with males affected three times as frequently 
as females. Two cases were recorded by the 
above authors, one being in the second portion 
and one in the third portion of the duodenum. 
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Pancreatico-duodenectomy was done in each 
instance with immediate postoperative survival. 

Howard has reported three carcinomas of 
the duodenum; one of the first portion, and 
two of the third portion. He states that, excluding 
carcinoma of the pancreas and papilla of Vater, 
55 carcinomas of the duodenum are recorded. 
An incidence of 0.047 per cent carcinoma of the 
duodenum in 117,433 autopsies was reported. 
Howard also reported an analysis of 10,340 
cases of carcinoma of the intestine revealing 
an incidence of small intestinal carcinoma of 
1.47 per cent. In 163 carcinomas of the small 
intestine, involvement of the duodenum was 
found in 37 per cent. jejunum 35 per cent, and 
ileum 28 per cent. He felt the duodenum and 
jejunum were more likely to undergo carcinomat- 
ous change than was the ileum. Howard stated 
that in the duodenum, carcinoma appears in the 
first portion in 34 per cent, second portion 45 
per cent, and in the third portion 21 per cent. 

In this survey, during the past 7 years, 134,000 
new patients have been screened for carcinoma. 
Among these were found: 2 adenocarcinomas 
of the peri-ampullary duodenum, 1 resectable 
adenoma of the second portion of the duodenum, 
and a previously unreported inoperable adeno- 
carcinoma of the third portion of the duodenum, 
together with the adenocarcinoma which was 
reported in the third portion of the duodenum. 


REPORTED CASES IN THE LITERATURE 


Berger and Koppelman,? in 1942, reported 
upon one case of duodenal carcinoma and re- 
viewed the literature. This brought the known 
total of reported carcinomas of the duodenum to 
386 known proved cases. Of this group, 77 or 
19.9 per cent were supra-ampullary, 250 or 65 per 
cent were peri-ampullary, and 58 or 15 per cent 
were infra-ampullary. In 1950, Kleinerman and 
associates” reviewed the available literature until 
the year 1948, disclosing 72 additional patients 
of which 67 proved acceptable. They added 
to these 2 of their own patients who suffered 
from supra-ampullary carcinoma. The total 
number of accepted cases up until the year 
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INCIDENCE 
Number of 1st Portion 2nd Portion 3rd Portion 
Authors Cases Supra-ampullary Peri-ampullary Infra-ampullary 
Berger 1942 1 19.9% 65% 15% 
Eger 1933 Autopsy 
350,286 (2) 29.3% 12.1% 
Eusterman 1925 15 40% (6) 20% (3) 
Hoffman 1927 18 24.9% 13.0% 
Howard 1943 3 34% 21% 
Kleinerman 1950 2 22.5% 18.3% 
Lichtman 1946 49 30% 40% 
14 cases 20 cases 
Lunn 1952 5 1 case 1 case 


Summary (approximate) 28.5% 51.7% 19.8% 
30 50 20 
Fig. 1 


1948 was. 453. Of these, 102 or 22.5 per cent 
were supra-ampullary, 268 or 59.2 per cent were 
peri-ampullary, and 83 or 18.3 per cent were 
infra-ampullary. Further review of the literature 
by Freeman,'® revealed 15 further acceptable 
cases of primary duodenal carcinoma. The total 
incidence of infra-ampullary carcinoma of the 
duodenum as of 1954 reported by Freeman is, 
therefore, 19.2 per cent of all tumors of malignant 
nature of the duodenum. 

Shallow and associates,** as quoted by Parker 
and others* in August of 1954, disclosed that 
until 1950, 15 cases of carcinoma of the third 
portion of the duodenum had been resected. 
Parker and associates*' added one 64-year-old 
white male with a carcinoma of the third portion 
of the duodenum. The patient did not survive 
the surgery. 

Lieber and associates reported 28 selected cases 
in the literature and added 2 new cases of his own 
in August of 1937. It was stated by Lieber that 
the first reported example of carcinoma of the 
infra-ampullary portion of the duodenum is 
usually accredited to Chomel (1852), but the 
case described by Irwin in 1824 is probably a 
genuine example of the condition and should 
take precedence. Lieber reported that the clinical 
onset was acute in 40 per cent of the cases 
with an average duration of symptoms of 4 
months. Irrespective of the mode of onset, the 
principal symptoms were pain, vomiting, and 


cachexia. Bile was detected in 70 per cent of the 
vomitus and blood in 35 per cent. 

Lunn” has reported 5 instances of carcinoma 
of the duodenum. Of these lesions, 1 was supra- 
ampullary, 3 were peri-ampullary and 1 was 
infra-ampullary carcinoma. In this latter instance, 
the barium meal prior to surgery showed a 
normal stomach and duodenal cap with gross 
dilatation of the second and third parts of 
the duodenum. The tumor disclosed at surgery 
proved to be an adenocarcinoma of the third 
portion of the duodenum. An end-to-end anas- 
tomosis was accomplished. This is very similar 
to the patient here presented as no. 5. The 
patient survived the surgery and was in good 
health 2 years and 2 months following surgery. 
It was pointed out that some of the carcinomas 
of the common duct might not have been sueh, 
but might really have been periampullary car- 
cinomas of the duodenum. In this latter instance, 
the treatment of choice is a pancreatico-duo- 
denectomy, if feasible. For carcinomas of the 
third portion of the duodenum, a segmental 
resection was thought to be the treatment of 
choice. 

Freeman" states that carcinoma of the third 
portion of the duodenum is often reported 
as inoperable when found at exploratory laps 
rotomy. A case was so reported, a gastroenteros 
tomy being accomplished. It was pointed out by 
Freeman, that the literature for all three group 
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Tumors APATINN | Durationof | Pre-Operative 

Duodenum Ace |Primary Symptom Symptoms Diagnosis Pathology | Operation | Result 
4d Jaundice Died 
23459 65 Weight Loss 2 months | Obst. Jaundice Adca. Whipple 
> 
z 
Died 
110493 64 | Jaundice 1% months | Ca. Duodenum Adca. Whipple 3 days 
> Weight Loss Anuria 
= 

Trans- Living 
~ 34573 66 | Vomiting 1% months Defect Adenoma | Qyodenal and 
° Duodenum (Benign) | Removal Well 
4 
bad Bleeding Duodenal | Living 
“ad 133769 51 Melena 9 months Duodenal Adca. Jejunal and 

Ulcer Anastamosis Well 
Bleeding Adca. 
35109 70 Melena 2months | Duodenal Carcino- | ,, Piopsy Died 
Ulcer ustosis Metastases | 3 months 
Fig. 2 


of duodenal carcinoma, supra-ampullary, peri- 
ampullary, and infra-ampullary, was carefully 
analyzed in a series of three articles by Lieber, 
Stewart and Lund* in 1937. These three papers 
revealed a total of 565 previously recorded cases 
of duodenal carcinoma of which only 298 were 
accepted as authentically proven. To these, 
Lieber and associates: 7 added 25 of their 
own, making a total of 325 acceptable cases of 
duodenal carcinoma. Of these, 22 per cent had 
purely palliative or exploratory operations, in 2 
of which the results are not recorded. Of the 20 
known results, 18 were immediate operative 
mortalities (90 per cent), and all were dead within 
3 months. Eleven radical resections were at- 
tempted in 2 of which we do not know the results. 
Of the 9 known results, 3 were operative mortali- 
ties (33 per cent) and 6 were successful. Of these, 
3 patients were alive at the end of 3 months, and 
3 at 15, 16 and 20 months, respectively. These 
were the cases of Brunschwig and Childs,‘ Hand- 
field-Jones,"* and Bergendal. 


CASE REPORTS 


See figure 2 for summary of case reports. 
Case 1., # 23459: A 65-year-old white female, 
Was operated upon for common duct obstruction. 


Fig. 3 


At surgery a large polypoid tumor, primary in 
the peri-ampullary region was found. A pancrea- 
tico-duodenectomy was accomplished. The pa- 
tient survived the surgery, but died 6 months 
later of her disease (fig. 3). 

Case 2., ¥ 110492: This patient presented him- 
self at the age of 64 with a painless jaundice of 
several months duration associated with weight 
loss. X-ray revealed a filling defect in the first 
portion of the duodenum. Exploratory laparotomy 
was accomplished. Adenocarcinoma of the peri- 
ampullary region was found with no metastasis 
to the liver. A pancreatico-duodenectomy was 
accomplished. The patient died in the first post- 
operative day. Autopsy was obtained. All anasto- 
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Fig. 4 


moses were intact. Cause of death was thought 
to be a lower nephron nephrosis (fig. 4). 

Case 3., # 34573. Age 66 sought aid because she 
fainted; associated was a syndrome of cramping 
abdominal pain and some vomiting. The attacks 
of abdominal pain were intermittent, leaving her 
symptom free for periods as long as 6 months. 

The patient had had a previous cholecystec- 
tomy and repair of ventral hernia. 

The laboratory revealed no anemia. No melena 
was evident on rectal examination nor was his- 
tory of same. 

Films of the stomach revealed a lesion in the 
second portion of the duodenum (fig. 5). 

At abdominal: exploration a transduodenal re- 
moval of a leiomyoma was accomplished. 


The patient is living and well. 

Case 4., * 35109: This 70-year-old white female 
presented herself with melena, weakness, fatigue, 
and anemia. X-rays revealed a filling defect in 
the third portion of the duodenum. Exploratory 
laparotomy revealed an inoperable lesion with 
extensive metastases to the liver. The patient 
died 2 months postoperatively of her disease. 

Case 5, # 133769: Age 51, white female, pre- 
sented herself with melena of 2 months’ duration. 
the patient was mildly hypertensive and had an 
ulcer history of 2 years’ duration. The ulcer in 
her duodenum had been visualized twice by the 
x-ray during the past 8 months. The patient was 
admitted to the hospital and explored for a bleed- 
ing ulcer. 2 

Prior to entrance to the hospital, the patient 
had run a hematocrit in the 30 to 40 per cent 
range. Her hemoglobin upon admission was 115 
gm with a red count of 4,000,000. Electrocardio- 
graphic tracing was normal, as was chest x-ray, 
barium enema and urine. 

On September 27, 1956, the abdomen was opened, 
and the duodenum thoroughly inspected, together 
with the stomach. No ulcer, and surely no serious 
hemorrhagic lesion, was found in the first portion 
of the duodenum. Attention was then turned to 
the surrounding area and the abdomen as a whole. 
Proximal to the muscle of Treitz in the third 
portion of the duodenum, a tumor growth was 
found. This was approximately the size of a small 
lemon. The lesion was within the confines of the 
transverse mesocolon itself, and contained an 
ulcer which was undoubtedly the source of the 
bleeding. Dissection identified the superior mes- 
entery artery, the celiac axis, the portal vein, and 
the pancreas. The tumor was removed, together 
with the surrounding tissue. An end-to-end anas- 
tomosis of the jejunum to the second portion of 
the duodenum was accomplished (fig. 6). 

The pathologic examination of the removed 
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lesion revealed an adenocarcinoma of the third 
portion of the duodenum with direct extension 
through its wall. The lymph nodes removed 
from the area of the periaorta and the celiac axis 
revealed only reactive hyperplasia. 

The postoperative course was uneventful, the 
patient being dismissed on the 14th postoperative 
day. 

PATHOLOGY 

Dewis and Morse® has reported that primary 
carcinoma of the duodenum usually obstructs the 
intestine. Primary cancer of the papilla of Vater 
seldom blocks the bowel. He also noted that 
obstructing symptoms of duodenal cancer are 
more rapid at onset than those of pyloric cancer. 
Bile will often be found in the gastric contents 
when duodenal constriction is below the ampulla 
of Vater. Dewis and Morse® reported 12 proven 
eases of adenocarcinoma of the duodenum. 

Eusterman and associates,” in 1925, recorded 
15 instances of carcinoma of the duodenum avail- 
able at the Mayo Clinic prior to that year. Of 
these 15 recorded, 6 were in the supra-ampullary 
portion, 6 in the ampullary portion and 3 in the 
infra-ampullary portion of the duodenum. The 
average age was 56 years and the duration of the 
disease 13.4 months. Primary carcinoma of the 
duodenum is difficult in its analysis, as many cases 
of papillary-ampullary carcinoma may be con- 
fused with true carcinoma of the duodenum itself. 
The usual carcinoma of the duodenum, if not am- 
pullary carcinoma, is of the adenocarcinoma, 
mucous producing variety. 

Hoffman and Pack*® state that carcinoma of 
the duodenum constitutes 0.3 per cent of all 
intestinal cancer. These same authors in regard 
to anatomic locations report 24.9 per cent in the 
supra-ampullary region, 61.9 per cent in the peri- 
ampullary region and 13.0 per cent in the infra- 
ampullary region or third portion of the duo- 
denum. This denotes that carcinoma of the third 
portion of the duodenum is extremely rare. The 
greatest proportion of carcinoma of the duodenum 
occurred in the peri-ampullary region. Some con- 
fusion results as it is difficult to distinguish the 
actual source of the carcinoma, be it from the 
ampulla or from the duodenal mucosa itself. In 
1933, Eger" added 2. additional patients to the 
known literature, and stated that the sixth dec- 
ade of life is the most frequent period when this 
type of adenocarcinoma can occur. He also noted 
that it was three times as frequent in men as in 
Women and that the ampullary portion of the 
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duodenum was most often involved. Adeno- 
carcinoma of the cylindrical cell type tended to 
encircle and obstruct the intestine. Metastases 
were not common and occurred late. There were 
no characteristic signs or symptoms, or special 
findings noted, and accordingly, the diagnosis 
was most difficult. The course of the disease was 
thought to be progressive and rapid. 

Yivisaker® in discussing carcinoma of the 
third portion of the duodenum reported a diag- 
nostic situation in a 47-year-old female. An 
adenocarcinoma of the third portion of the duo- 
denum had perforated and caused abscess forma- 
tion. Pancreatic fistula followed, together with 
suppuration. The patient expired. Diagnosis 
was made at autopsy. 

Stolfi and Barnett,®* in 1950 reported an 
adenocarcinoma of the mid portion of the third 
section of the duodenum. The lesion was a cylin- 
drical cell type and was diagnosed prior to surgery 
by fluoroscopy. The lesion was found just proximal 
to the muscle of Treitz, and was approximately 
the size of a lemon. The tumor had extended 
by direct invasion to the root of the mesentery. 
There was no demonstrable distant metastasis. 
The patient did not survive. At autopsy, the 
accompanying lymph nodes showed no evidence 
of metastases. 

Brunschwig and Tiholiz,® in 1946, discussed 5 
operative carcinomas of the duodenum: One was 
an adenocarcinoma of the first portion, one a 
round cell sarcoma involving most of the duo- 
denum, one an adenocarcinoma involving the 
second portion of the duodenum, the third 
portion being involved by an adenocarcinoma 
and a spindle cell sarcoma. 

Carcinoma of the duodenum does not arise 
from pre-existing ulceration and is not often as- 
sociated with polyposis. These tumors commonly 
occur in the stenosing form rather than in a poly- 
poid structure. Metastasis is usually late and in- 
volves only the adjacent structures. 


DIAGNOSIS 

For symptoms and summary see figure 7. 

In 1952, Dunhill'® recorded 3 carcinomas of 
the third portion of the duodenum. He sug- 
gested that the diagnosis could be made by 
radiologic examination. It was also pointed out 
that an end-to-end or lateral anastomosis of the 
duodenum itself with the jejunum was preferable 
to a gastrojejunal short circuiting operation. 

Chodoff and associates’ presented a case report 


| 


Eger 1933 
Eusterman 1925 
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SYMPTOMS 


Nausea, vomiting, weight loss, bleeding in one. 
Average age 56, duration 13.4 months. Onset abrupt, gas, pain, 


distress, retention type vomiting, bleeding. 


Meyer 1931 
Silvis 1954 
Stewart 1937 


Nausea, loss of weight, hematemesis, tumor mass. 
Epigastric distress, weight loss, nausea and vomiting. 
Average duration symptoms 4 months. Pain, vomiting and cachexia. 


Onset acute. Bleeding. Mass 24%. 


Flanderau 1956 


SUMMARY 


Pain, upper abdominal distention, vomiting, weight Idss. 


Bleeding is a common feature. High mechanical obstruction 
accounts for the subjective complaints. 
Fic. 7 


of a primary carcinoma. of the third portion of the 
duodenum, treated by segmental resection in 
1953. The patient died 7!4 months following 
surgery. Autopsy was not obtained. The diag- 
nosis was made preoperatively by an upper 
gastrointestinal x-ray film series. There was no 
obstruction. A large intraluminal lesion at the 
duodenal-jejunal junction was seen on the x-ray. 

It has been pointed out in the past by many 
authors that there is a lack of characteristic 
symptomatology and/or sign as a result of, or 
due to, carcinoma of the duodenum per se. The 
most common type of duodenal carcinoma is the 
cylindrical cell adenocarcinoma arising from the 
intraintestinal mucosa. This lesion has a tend- 
ency to encircle the duodenal! lumen. 

Freeman'® in his review of the literature of 
carcinoma of the third portion of the duodenum 
could find only. 24 instances of infra-ampullary 
malignancy diagnosed preoperatively by radio- 
logic means. In only 4 of the aforementioned 24 
patients was the diagnosis made preoperatively 
with confidence. 

Pollack* reported in 1938 the diagnosis of a 
primary adenocarcinoma of the third portion of 
the duodenum made following x-ray exami- 
nation. Exploratory laparotomy disclosed an 
incurable situation for which a posterior gastro- 
enterostomy was done. Poer® added an addi- 
tional case of carcinoma of the third portion of 
the duodenum to the then known 16 resected 
patients reported until June 1953. The diagnosis 
of the lesion was made prior to surgery due to 
marked gas retention and obstruction in the 


region of the junction of the second and third 
portions of the duodenum. A block resection of 
the tumor was accomplished and the patient was 
alive and well 5 months postoperatively. 

Claiborn and Dobbs* reported a complete 
duodenal resection in 2 stages upon a single 
patient with carcinoma of the third portion of the 
duodenum. The patient did not survive. The 
diagnosis of the lesion in the third portion of the 
duodenum was made prior to surgery. This 
diagnosis has also been made prior to surgery by 
Parker.*! 


TREATMENT 


For operative treatment see figure 8. 

In 1952, Rogers and associates* reported 2 
cases of carcinoma, primary in the third portion 
of the duodenum, the second one of which had 
previously been reported by Handfield-Jones in 
1938.18 Both of these were adenocarcinomas in 
the third portion which showed no evidence of 4 
hepatic or peritoneal metastases. Anastomoses 
were accomplished in both cases; in one instance, 
end-to-end and in the other side-to-side je 
junostomy. The figures of Eger" were quoted and 
it was noted that the diagnosis of this condition 
was usually made at surgery or autopsy. Shallow 
and others,** in reporting an instance of primary 
carcinoma of the third portion of the duodenum, 
noted that a correct preoperative diagnosis was 
made, and followed by a successful segmental 
resection. 

Fifteen cases of primary infra-ampullary cat- 
cinoma of the duodenum with resection had been 
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TREATMENT (Operative) 
Authors 1st Portion 2nd Portion 3rd Portion 
1 case—Carcinomatosis—died 
1 case 2 cases 2 cases 
Pancreato-duodenectomy Pancreato-duodenectomy—lived Segmental resection—lived 
Lived 1 year Pancreato-duodenectomy—died Pancreato—duod y—died 3 mo. 
Brunschwig 1 case 
Chondo! case—Segmental resection—died 7! 2 mo 
1538 1 case—Total duodenectomy—died 
Dunhill 1952 3 cases 
Acenocarcinoma—End-to-end—or 
tateral 
1933 1 case 1 case—End-to-end anastomosis 
Gastroenterostomy 
lander. 1 case—Died postoperative! 
— y 
1 case—Gastroenterostomy—lived 2 yrs. 
Handfield-Jones 1938 1 case—Latera! anastomosis—lived 
Hendry 1955 1 case—End-to-end anastomosis—alive 
‘ 6 mo. and well 
Kieinerman 1950 _ 2 cases 
Both exsanguinated— 
no surgery 
\ 937 2 cases—No surgery in 1—died 
= Gastroenterostomy—died 
tunn 1952 1 case 3 cases 1 case—Segmental resection 
Duodeno-pancreatectom 
Parker 1950 1 case—Radical removal—died 
Poer 1 1 case—Lateral anastomosis—lived 
Pollack 1938 1 case—Gastroenterostomy—died 
Rogers 1952 1 case—End-to-end anastomosis 
Silvis 1954 1 case 1 case—Pancreato-duodenectomy —lived 
Pancreato-duodenectomy 
Shallow 1944 1 
Stewart 1937 Pancreato-duodenectomy 
3 exsanguinated 
3 carcinomatosis 
Stolfi 1950 1 case—Lateral anastomosis—died 


Ywisaker 1929 


1 case—died 


visaker 
Until February, 1956. there were 24 resected cases of infra-ampullary duodenal carcinoma recorded. 
Fig. 8 


reported until the year 1950. Shallow*® found 
that of the 15 reported incidences of primary in- 
fra-ampullary carcinoma of the duodenum, in all 
but 2, segmental resection was performed fol- 
lowed by some type of duodenal-jejunostomy. It 
was noted that when extension into the adjacent 
pancreas occurred, radical pancreatico-duodenec- 
tomy was the procedure of choice. Involvement of 
the superior mesenteric vessels was considered an 
indication of inoperability. Palpable mass was 
found in 16 per cent of the patients reported 
and was not thought to be a contraindication to 
surgical exploration. Odelberg®® reported 20 
pathologically proven adenocarcinomas of the 
infra-ampullary portion of the duodenum treated 
by resection in 1952. 

In a discussion of a presentation by Poer,® 
Cattell® stated that the technical difficulties in 
resection of carcinoma of the second and third 
portions of the duodenum are many and the 
prognosis is consequently poor. At that time Dr. 
Cattell stated that he had removed 7 carcinomas 
in this area by pancreatico-duodenal resection 
with no patient living longer than 5 years; 2 
patients lived over 3 years, and the other 5 were 
dead within 2 years. 


In 1955, Hendry and Lewis"? presented a single 
instance of duodenal carcinoma occurring in the 
third portion of the duodenum. A correct pre- 
operative diagnosis was made and the tumor was 
resected. The tumor was removed en bloc from 
beneath the mesenteric vessels and an anastomosis 
was accomplished end-to-end. The patient was 
alive 6 months following surgery. Flandreau and 
Nolan'® recorded an additional patient in 1956, 
who suffered from infra-ampullary adenocar- 
cinoma of the duodenum. Gastrointestinal 
roentgen examination showed obstruction of the 
barium beyond the pylorus. At exploration, the 
lesion was situated just proximal to the muscle of 
Treitz. An end-to-end duodeno-jejunal anasto- 
mosis beneath the mesenteric vessels recon- 
stituted the bowel. The patient underwent a 
stormy postoperative course and subsequently 
expired. 

In the review of the literature by Flandreau 
and Nolan,'> including the reports of Chodoff 
and others,’ it was noted that the total number of 
resected cases of carcinoma of the third portion 
of the duodenum was, as of February 1956, 24 
cases. It was felt by Flandreau and Nolan! 
that the diagnosis should be considered preopera- 
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tively in patients presenting themselves with 
upper abdominal pain and distention, vomiting, 
weight loss, etc. It was also thought that roento- 
grams revealing obstruction in the region of the 
third portion of the duodenum were extremely 
suggestive of this diagnosis. 

Including the known cases in the literature 
until 1952 and with the addition of the known 
case of Berger and Koppelman,? there were found 
to be 386 proven cases of patients with duodenal 
carcinoma until that year. Of these, 19.9 per cent 
were supra-ampullary, 65 per cent were peri- 
ampullary, and 15 per cent were infra-ampullary. 
It was noted that the principal symptoms of 
adenocarcinoma of the third portion of the 
duodenum were pain, vomiting and cachexia. In 
only 16.6 per cent was there a palpable mass in 
the region of the tumor. Preoperative diagnosis 
was rarely made. Until 1942, there were 33 re- 
ported cases in which surgical therapy had been 
applied. 

The onset of symptoms in patients reported by 
Eusterman and associates” was abrupt in 50 per 
cent. The pain was severe in only 2 of the patients. 
The main symptoms noted were gas, pain and dis- 
tress and retention type vomiting associated with 
dehydration and toxemia. Jaundice was rare and 
was a terminal finding even in the ampullary 
group. In the infra-ampullary group, excess fluid 
containing bile and pancreatic juice was noted in 
the vomitus. This has been mentioned by many 
other authors. A dilated stomach with con- 
siderable barium residue in the absence of a 
demonstrable gastric lesion was a common 
roentgen finding. 

Bleeding is the most common feature and me- 
chanical obstruction accounts for most of the 
subjective complaints (fig. 7). 

In 1946, Lichtman” reported 49 lesions of a 
malignant nature arising in the duodenum, none 
of which were thought to be from the ampulla of 
Vater. Obstructive features were prominent in 
38, and in 6 anemia was the chief finding. Of 
these 49 patients, 45 were operated upon. 
Radical resection was done in 4, segmental re- 
section in 4 and local excision in one. The opera- 
tive mortality for curative and palliative pro- 
cedures was 21.6 per cent. Of the cases reviewed 
(fig. 1), 14 of the lesions were in the first portion, 
or supra-ampullary portion of the duodenum, 15 
were in the peri-ampullary portion of the duo- 
denum, and 20 arose in the third portion, or infra- 


ampullary division of the duodenum. The stand. 
ard roentgenologic examination of the upper 
part of the gastrointestinal tract included ex. 
amination of the first portion of the duodenum, 
It was noted that if it had not been for an alert 
clinical radiologic consultant, some of these 
lesions would surely have been missed on x-ray 
examination. It was not stated how many pre. 
operative diagnoses were actually made in this 
series. 

Acknowledgment. Our thanks are due to Dr. 
Paul Stoesz and to St. Elizabeth’s Hospital of 
Hutchinson, Kansas for permission to include 
case #133769. 


SUMMARY 


1. Adenocarcinoma of the duodenum is of rare 
occurrence, comprising from 35 to 45 per cent of 
all carcinomas of the small intestine. Five addi- 
tional duodenal tumors are here reported: 

a. Adenoma. of the second portion. 

b. Two adenocarcinomas of the second portion 
of the duodenum. 

c. Two adenocarcinomas of the third portion 
of the duodenum. This last reported carcinoma 
was resected and anastomosis accomplished, 
end-to-end, with a successful result. 

2. The addition of this latter case brings the 
number of recorded resected adenocarcinomas of 
the third portion of the duodenum to approxi- 
mately 25 cases. 

3. The opportunity for local and _ distant 
metastases is excellent, when adenocarcinoma 
arises in the duodenum. However, these lesions 
metastasize late. 

4. The defect following removal of carcinoma 
of the intestine proximal to the muscle of Treitz 
is best served by an end-to-end anastomosis if 
technically possible, if not, pancreatico-duo- 
denectomy. 


John G. Shellito, M.D. 

3244 East Douglas 

Wichita Clinic 

Wichita 8, Kansas 
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INTESTINAL OBSTRUCTION IN THE ADULT DUE TO A CONGENITAL 
DIAPHRAGM OF THE DUODENUM 


Wayne C. Bartiertt, M.D. 


Wichita, Kansas 


Intrinsic congenital obstruction of the duo- 
denum, whether complete or incomplete, may 
be due to a congenital diaphragm, a stenosis, or 
a complete atresia with the upper duodenum 
ending in a blind pouch. It has been stated that 
complete atresia is more frequent than stenosis 
and that both atresia and stenosis are much more 
frequent than valve or diaphragm formation. 

A duodenal diaphragm is a septum partially or 
completely obstructing the bowel lumen. It is 
covered on both sides with intestinal epithelium 
and is usually only a few millimeters thick. When 
an aperture or stoma is present, it may be small 
or large. Such a diaphragm may be redundant 
and may prolapse several inches into the ad- 
jacent bowel. A diaphragm may be found any- 
where in the duodenum from the pylorus to the 
jejunum, and at times multiple diaphragms are 
encountered. In some instances, the bile ducts go 
through the body of the diaphragm and open on 
either the upper or lower surface. 

In stenosis there is marked local narrowing of 
the lumen, due to thickening and approximation 
of the wall; whereas in atresia there is a complete 
obliteration of the lumen, due to fusion of the 
walls. 

Intrinsic obstructions are sometimes associated 
with abnormalitles of the biliary tract. Intrinsic 
obstruction occurs either above, at, or below the 
ampulla of Vater. A statistic survey indicates 
that the great majority of obstructions occur in 
the second portion of the duodenum immediately 
above or immediately below the duodenal papilla. 

Extrinsic obstructions of the duodenal lumen, 
which are the result of either developmental 
error or prenatal pathologic processes, are also 
encountered, especially in the newborn. Among 
developmental errors which may be listed are: 
kinking of the bowel from lack of fixation or ab- 
normal fixation, massive volvulus, persistence of 
a hepato-duodenocolic ligament, annular pan- 
creas, and vascular anomalies with aberrant 
vessels. Among prenatal pathologic processes 
which have been encountered may be mentioned 
abnormal adhesive bands, mesenteric cysts, and 


neoplasms of related organs such as the liver or 
the pancreas. 

A good classification of intrinsic congenital 
duodenal malformations was presented by H. 
Forssner’ in 1907. This classification is both scien- 
tific and complete, and was quoted by Krieg? in 
1937 in his excellent review of the subject of 
“Duodenal Diaphragm.” 

See figure 1 as given by Forssner. 

A review of the literature reveals that many of 
the reported instances of this condition have been 
in the newborn. The youngest reported is still- 
born and the oldest found in the literature was 
70 years of age. According to Krieg? it was Robert 
Boyd? in 1845 who was the first to report a case 
of obstruction of the duodenum due to a dia- 
phragm. Between 1845 and 1913 there were 17 
cases reported in the literature, and none of these 
were operated upon, but all were discovered at 
autopsy. Then in 1916, Terry and Kilgore* 
operated upon a young adult in whom they found 
a duodenal diaphragm, but this was not recog- 
nized until the autopsy—a posterior gastro- 
enterostomy having been done unsuccessfully 
for duodenal obstruction. In 1933, Ladd" dis- 
covered a duodenal diaphragm while operating 
on an 8-year-old child and performed a duodeno- 
jejunostomy which resulted in the first known 
surgical cure. In 1935, Morton” operated on his 
second case and was the first to remove such a 
diaphragm. In many of the reported cases the 
true diagnosis was missed for two or more opera- 
tions, or was not found until an autopsy was 
done. Only 12 of the first 35 cases reported were 
operated upon; and in only 6 of these was the 
true nature of the lesion discovered during life. 
One of these 6 was an adult. Five of these pa- 
tients were apparently cured by operation. C. D. 
Benson! in association with other investigators in 
Detroit has frequently discussed congenital in- 
trinsic obstruction in the newborn. 

All intrinsic malformations of the intestinal 
tract, exclusive of anal atresias, are relatively 
uncommon. The combined series of consecutive 
cases of newborn infants investigated by There- 
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ATRESIA 


Fic. 1. Drawings illustrating Forssner’s classification (table 1) of intrinsic duodenal malformations 


min,” De Sanctis and Craig,’ Thorndike,” and 
Van Koos* total 688,992 and in this group only 31 
cases of intrinsic duodenal malformations were 
found, an incidence of one in 21,580. This pro- 
portion does not give an accurate picture for we 
find that many of the cases of duodenal dia- 
phragm come under observation later in life. 
Evans® in a review of 400 infants admitted to the 
Children’s Hospital of Michigan with a diagnosis 
of intestinal obstruction over a 7-year period, 
found that 16 per cent had atresias of some part 
of the gastrointestinal tract and that 2 per cent 
had obstructions located in the duodenum. He 
did not clearly differentiate between the various 
forms of intrinsic obstruction in this group. 
Nelson in reporting a case in a 26-year-old 
nurse in 1947 states that no case of duodenal 
diaphragm is recorded up to 1947 in over 43,000 
autopsies at the Department of Pathology at 
the University of Minnesota. Nelson" further 
reported that a comprehensive review of the 
literature to 1947 revealed that there were only 
35 reported cases of congenital duodenal dia- 
phragm. 

The relative frequency of duodenal diaphragms 
to other duodenal malformations is shown in table 
2 from data which was collected and analyzed 
by Krieg? in 1937. 

The sex incidence reported in the literature is 
about equal. 


TABLE 1 


Forssner’s classification of duodenal 
malformations 


Diaphragm: Complete 


Incomplete 
Stenosis : Complete 
Incomplete 
Atresia: Blind ends connected by a band 


Blind ends unconnected 


EMBRYOLOGY 


With reference to the embryology on this sub- 
ject, most articles refer to Tandler’s!® paper 
published in 1900, which stated that the lumen 
of the duodenum became obliterated at about 
the 5th week of fetal life by the ingrowth of epi- 
thelial cells. He also stated that the lumen was 
re-established about the 12th week by a process 
of vacuolization. According to his theory a 
diaphragm formed when a portion of the epithe- 
lial cord was not absorbed. According to Boyden,‘ 
quoted by Nelson," this explanation is erroneous. 
He feels that the lumen of the duodenum does 
not form and then become obliterated. Instead, 
he feels that there are two rows of vacuoles which 
form in the region which is to become the duo- 
denum. One row forms along the lesser curvature 
side and one along the greater curvature side. 
These vacuoles coalesce to form a lumen. Failure 
of complete coalescence can result in a variety of 
anomalies, including longitudinal or transverse 
septa. Transverse membranes occur most fre- 
quently in the region of the ampulla of Vater. 

Ladd and Gross" state that most of the rele- 
vant embryologic events take place between the 
5th and 10th weeks of fetal life. Prior to the 5th 
week the intestine presents a well defined lumen 
lined with epithelium. Soon after this the epi- 
thelium rapidly proliferates, and the lumen of the 
intestine from the pylorus to the ileocecal valve 


TABLE 2 
Proportion of duodenal diaphragmatic 
obstructions 
(after Krieg) 

Author Percentage 
Spriggs”. ........ 92 cases 2 2.0 
113 cases 1 0.8 
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becomes obliterated by epithelial concrescences. 
Thus, the formerly patent intestine passes 
through a solid stage for a short period. Later, 
vacuoles appear among these epithelial cells and 
a coalescence of these cystic spaces re-establishes 
the intestinal lumen by the 12th week. It is 
well known that such a solid stage normally exists 
in the human intestine, but there is some question 
concerning the presence, extent, and duration of 
a solid stage in the colon. An arrest in develop- 
ment during the 2nd or 8rd month of fetal life 
results in either atresia or stenosis of the intes- 
tine. An atresia, of course, is due to a persistence 
of one or more of the septa, while a stenosis is 
due to a remaining but partially perforated 
septum. 

Saunders and Lindner’ have made an ex- 
tensive study of the embryologic development 
of the duodenum. These studies were carried 
out under the microscope on a series of dissec- 
tions of human embryos at various stages of de- 
velopment. They divided the development of 
the duodenum into four stages. 

The first or rudimentary stage is characterized 
by anomalies which are associated with the 
development of the biliary and pancreatic rudi- 
ments resulting in such conditions as dichotomy 
of the bile duct and annular pancreas. In the 
former it is possible that the same influence 
that establishes the biliary anomaly is responsible 
for associated atresias or stenosis of the duo- 
denum. . 

The second stage of development is closely as- 
sociated with that of-the stomach and is called 
“The Formation of Primary Curves.” It is asso- 
ciated with anomalies of the first part of the 
duodenum, which are very rare. 

The third stage (22-24 mm. fetus) is that stage 
in which “The Duodenal Loop” is established. 
This stage initiating the establishment of the 
duodenal loop and the attainment of its adult 
form is characterized by the very rapid develop- 
ment and elongation of the second portion of the 
duodenum and slightly later of the two succeed- 
ing parts. At this time, in the lower two-thirds of 
the duodenum overgrowth of the epithelial lining 
amounting to an actual occlusion of the duodenal 
lumen occurs. Vacuolization follows, leading to 
re-establishment of the lumen and formation 
of the villi. At 30 mm. the vacuoles have coa- 
lesced, and the lumen is pervious throughout. 
Differential growth has resulted in the elongation 
of the ligament of Treitz and the transference of 
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the duodenojejunal flexure to the left of the mid. 
line. The authors regard the curvature of the 
duodenal loop as due to differential growth 
factors and time relationships rather than to 
mechanical effects. The majority of duodenal 
anomalies involve the lower two-thirds of this 
portion of the gut. Any factor which interferes 
with this critical period of growth would lead to 
complete or partial obliteration of the lumen. 

To quote Saunders and Lindner,“ “It would 
seem to us that the mechanism producing atresia 
stenosis, or valve formation is essentially the 
same, varying only in degree and in time of 
genesis. In addition such retardation, particularly 
if extensive, must secondarily bring about dis. 
tortion of the duodenal loop, as is so commonly 
found. Atresia is regarded as the result of early 
retardation. The same factor acting a little later 
would result in stenosis rather than atresia with 
less disturbance of the duodenal loop. If the dis- 
turbance affects a very limited segment of the 
gut, differential growth above and _ below the 
point of interference would result in the forma- 
tion of a valve. The presence or absence of a 
septal perforation and its size may, apart from 
the possibility of secondary perforation, be re- 
lated to the time of retardation; during, before 
or after the establishment of a lumen.” 

The fourth stage is that of ‘Fixation,” and 
errors of this stage are the result of failure of 
peritoneal fixation. 

In addition to the points given above there 
have been propounded a wide variety of theories 
as to the etiologic factors. Such views include 
fetal intussusception, enteritis, localized spasm, 
Meckel’s discarded segmentation theory, seg- 
mental atrophy, local vascular thrombosis or 
embolism, hypertrophy of the vulvulae conni- 
ventes, Bland-Sutton’s® theory that abnor 
malities tend to occur at the sites of embryo- 
logic events, etc. : 

It is generally accepted that the views of 
Tandler'® on the formation of the duodenal 
lumen or some modification of this theory such 
as that of Saunders and Lindner" involving 
differential growth and time factors are the most 
plausible in explaining these congenital intrinsi¢ 
malformations of the duodenum. 


ANATOMY AND PATHOLOGY 


The diaphragm is what its name implies, only 
a thin membrane stretching across the lumen 
of the duodenum. In several reported instances 
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it was stretched so as to project distalward in 
the lumen with its aboral surface convex. Sil- 
cock,!® in 1885, wrote as follows in describing his 
ease: “In the duodenum, six inches below the 
pylorus, is a congenital septum which barely 
admitted the tip of the little finger. A pouch 
formed of mucous and submucous tissue projects 
downward into the lumen of the gut and roughly 
may be likened in size and shape to the thumb of 
aglove.” In many cases reported, the duodenum 
proximal to the lesion was dilated and hyper- 
trophied. In several cases the stomach and 
pylorus were dilated and hypertrophied as well. 

The external appearance of the bowel wall in 
the region of the diaphragm is normal to inspec- 
tin and palpation with the exception of some 
degree of dilation and hypertrophy which de- 
pends upon the degree and duration of the ob- 
structive lesion. Realization of this absence of 
external serosal pathology is important because 
we find that in many of the reported cases the 
lesion was not suspected during the operation. 
The gross structure of a diaphragm is that of a 
thin partition extending transversely across the 
bowel lumen, and it may be complete or contain 
an aperture which varies in size. The base of the 
septum is usually 0.5 to 4 mm, in thickness and 
becomes thin in the central zone. Microscopically, 
the bowel wall on either side of the lesion is 
normal. The diaphragm is composed of a con- 
tinuation of the mucous membrane and the sub- 
mucosa. A few muscle fibers have been found in 
the base of the diaphragm and in Seidlin’s’® 
case, islands of pancreatic tissue. 

Although the membrane may occur at any 
level of the duodenum, in the great majority of 
reported cases the diaphragm was found at or 
near the level of the ampulla of Vater. Both the 
common bile duct and the pancreatic duct have 
been reported traversing the diaphragm. This is 
to be borne in mind in planning the surgical 
management of the case. As is often the case, 
when one congenital anomaly is present, other 
anomalies may be present. This occurred in 
several of the reported cases, and, by distracting 
the surgeon’s attention, contributed to the 
failure to recognize the true pathologic condition 
in the duodenum. Among the associated anoma- 
lies may be mentioned such conditions as in- 
complete rotation, internal congenital hernia, 
abnormal fixation, diverticulum of the stom- 
ach, ete. 

The size of the aperture, if present, in the 
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diaphragm apparently does not increase in pro- 
portion to the normal lumen of the bowel and 
symptoms appear when the disproportion be- 
comes favorable for obstruction. The addition 
of solid foods to the infant’s diet is a factor. 
Faulty mechanical functioning of the bowel wall 
results from an incomplete development of 
muscular and nervous elements. 

In infancy distal to the obstruction the in- 
testine is very small, contains no, or little, gas, 
and has within its lumen only small amounts of 
mucous and cells which have been cast off from 
the lower intestinal mucosa. The collapsed in- 
testine usually measures no more than 4 to 6 
mm. in diameter and there is a collapsed colon 
which is not much larger. Proximal to the obstruc- 
tion, the intestine is very tensely dilated and the 
obstructed loops may be 3 to 4 em. in diameter 
This degree of distention in a newly born baby 
greatly thins the intestinal wall and leads to 
local ischemia. Necrosis and perforation of the 
bowel are therefore imminent dangers in any 
baby with intestinal atresia which has not been 
relieved by the third day of life, according to 
Ladd and Gross." 


CLINICAL MANIFESTATIONS AND DIAGNOSIS 


In cases of complete membrane without aper- 
ture, of course the obstruction is total. Persistent 
and recurrent vomiting appears in the first few 
days of life. Visible peristalsis and upper ab- 
dominal distention may be present. 

Associated with the vomiting in duodenal 
obstruction of high degree are peristaltic waves 
going from the left upper quadrant across the 
upper part of the abdomen to the rght lower 
quadrant, and upper abdominal distention. 

The cases of complete obstruction in the new- 
born all die unless the obstruction is recognized 
and relieved. 

The age of onset and the severity of symptoms 
vary with the size of the aperture. These patients 
tolerate liquid nourishment, but may begin to 
show obstructive symptoms when soft or solid 
foods are added to the diet. This is to be expected 
since the aperture in the group of cases reported 
up to eight years of age did not exceed 8 mm., 
and could easily be blocked by food particles. In 
a few cases, acute obstructive symptoms did not 
appear, but the nutrition was greatly impaired. 
Right upper abdominal pain or discomfort was 
complained of by several nonobstructed patients. 
In a few cases the discovery of the condition was 
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entirely accidental. There was nearly an equal 
distribution in the two sexes. In the first 35 cases 
reported there were 11 adults. 

The most important factor in diagnosis is the 
ability to recognize the presence of an obstruc- 
tion when it exists. Since the obstruction in 
these cases is high, there is no generalized ab- 
dominal] distention. Visible peristalsis, as previ- 
ously mentioned, may be present in the epi- 
gastrium. If the vomitus contains bile, the ob- 
struction is beyond the pylorus and the entrance 
of the common bile duct. Congenital pyloric 
stenosis usually does not have bile in the vomitus 
and is also more prone to appear about the third 
week of life. If the vomitus contains bile and the 
stools are acholic, then the obstruction is likely 
due to a congenital anomaly involving the 
duodenum. 

The actual differential diagnosis between the 
various extrinsic and intrinsic causes of obstruc- 
tion will often have to be made at operation. 

As a rule the blood laboratory findings are 
those of any high intestinal obstruction. X-rays 
may show complete occlusion or dilation of the 
stomach and duodenum and a “to and fro” 
peristalsis proximal to the lesion. In the newborn 
it is wiser not to give contrast media in making 
x-ray examinations, but to depend rather upon 
the proper interpretation of the distribution of 
the gas pattern in the abdomen. 

Nelson” states that, “At operation there may 
be a ring of constriction about the duodenum. At 
first, this may suggest an adhesive band, but an 
attempt to remove or divide the band reveals 
that the constricting ring extends deeply into 
and is an integral part of the wall of the duo- 
denum at this level. There may be dilatation 
and hypertrophy of the duodenum proximal to 
the constricting ring. The duodenum may have 
the general appearance of a portion of the stom- 
ach. The dilatation may also involve the pylorus 
and stomach. Although greatly enlarged, these 
parts may be flaccid and show no distention if 
there is no obstruction present at the time. It is 
believed that these findings (a constricting 
ring on the duodenum, and dilatation and hyper- 
trophy of the proximal duodenum) when present, 
are so suggestive as to indicate the need for a 
meticulous examination of the mobilized duo- 
denum for the presence of a congenital dia- 
phragm within the lumen. Duodenotomy may be 
necessary to make the diagnosis and should be 


done if there is a reasonable suspicion that g 
diaphragm exists.” The lesions inside the duo. 
denum cannot be freely identified and differ. 
entiated without opening the bowel. 


TREATMENT 


The treatment is surgical. In the newborn there 
should be close cooperation between the pedis. 
trician, the anaesthetist, and the surgeon accord- 
ing to Benson and Coury.! Adequate preoperative 
preparation is a paramount factor, but time 
must not be wasted. Ladd!° recommends a direct 
side-to-side anastomosis; Benson! prefers an 
antecolic duodenojejunostomy in the newborn. 
Bill and Pope? state that, “If you have an un 
explained congenital duodenal obstruction you 
should perform a duodenotomy above the site of 
obstruction. Divide the diaphragm (if found) in 
the radial direction with the line of incision going 
anteriorly or laterally in order to avoid the possi- 
bility of cutting across a bile duct in the body 
of the diaphragm.” 

Krieg recommends a duodenojejunostomy as 
preferable to gastrojejunostomy, but feels that 
the removal of the diaphragm by electrodesicca- 
tion after direct exposure as done by Morton,” is 
preferable if feasible. Nelson'® advocates the te- 
moval of the diaphragm, after mobilization of the 
duodenum, and duodenotomy. Such a procedure 
requires a single short suture line and entails less 
risk than one of the short-circuiting procedures. 
The diaphragm should be carefully examined by 
palpation and by transillumination so that if a 
duct is found it can be preserved during the ex- 
cision of the diaphragm. Closure of the duodenum 
should include one row of fine nonabsorbable 
sutures. In Nelson’s™ case the diaphragm was 
excised at it base around the circumference of 
the lumen of the bowel, and the cut edges of the 
diaphragmatic attachments were sutured with 
fine chromic catgut. 


CASE’ REPORT 


Mrs. S. H., a 76-year-old white female, was 
admitted to St. Francis Hospital, June 21, 1957, 
with a diagnosis of possible carcinoma of the 
stomach. In her past history she had had an ap- 
pendectomy and excision of a right ovarian tumor 
in 1933. In 1947 she had a vaginal hysterectomy 
for prolapse performed by the author. One yeat 
prior to the present admission she had had the 
shingles. Since that time she had noted sporadie 
mild epigastric distress, which was not necessarily 
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Fig. 2 (top). A large amount of foreign material is visualized in the lower stomach and upper duo- 
denal loop. The duodenal loop is greatly dilated and the obstructive level is seen to be in the region 
of the ligament of Treitz. 

Fig. 3 (bottom). The obstructed ‘‘wind-sock’”’ pouch or diverticulum of the congenital diaphragm 
of the duodenum is well visualized in this x-ray view. 


related to her meals. There was a lot of belching, some dysentery. There was no weight loss. The 
but no regular nausea, vomiting, or hematemesis. epigastric pain had been increasing gradually in 
Rather recently she had noted some tarry stools, intensity. Just before admission she vomited on 
and one week prior to admission there had been one occasion, and this vomitus contained peas 
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Fig. 4 (top). The lateral x-ray reveals the sharp rounded border of the level of obstruction in the 


duodenum near the ligament of Treitz. 


Fic. 5 (bottom). At 2 hr. barium is still visualized in the stomach and duodenal loop, and the level 
of obstruction is still well outlined. However, a considerable portion of the barium has passed through 
the incomplete obstruction into the small bowel and cecum. 


which she had eaten 48 hr. previously. She had 
noted weakness, anemia, and dyspnoea recently. 

Physical examination revealed a pale, white 
female of 76 years, weighing 145 pounds. The 
blood pressure was 110/40. There was a systolic 
murmur at the mitral area, which was transmitted 
to the axilla and precordium; and there was also 
a diastolic murmur. Abdominal examination re- 
vealed mild tenderness in the right upper quad- 
rant, but there were no palpable masses. Rectal 
examination was negative. 

X-ray studies were reported as follows: “Study 
of the esophagus, stomach and duodenum fluoro- 
scopically and radiographically did not reveal 
any abnormalities in the esophagus. There is a 
large amount of foreign material in the stomach 
which is probably food. The duodenal loop is 
definitely dilated and there is an obstructive 
process at the junction of the duodenum and 
jejunum, probably right at the ligament of Treitz. 
We cannot actually visualize this lesion but feel 
that it is probably a benign obstruction probably 
on the basis of a twist or turn about the ligament 
of Treitz. The jejunum just distal to the obstruc- 
tion appears perfectly normal. At the end of two 
hr. barium remained in the stomach and loop— 
although a considerable portion of the barium 
left this area and progressed through the small 
bowel to the cecum. The x-ray of the chest was 
normal.’ 

The electrocardiogram showed some myocardial 
abnormality, probably the result of left heart 
strain. 

The laboratory studies revealed the following: 


Hemoglobin, 7.3 gm.; red blood count, 2,900,000; 
white blood count, 5,400, with 64 segmented cells; 
blood sugar, 105; nonprotein nitrogen, 32 mg. 
per hundred cc.; urine, negative; the Ewald, 67 
degrees free acid, 8 degrees combined acid, with 
a total acidity of 75 degrees; the Kline was nega- 
tive. 

Surgical consultation was held June 24, 1957, 
and surgery was advised after adequate prepara- 
tion. A differential diagnosis of the following was 
suggested: carcinoma of the pancreas; pancreatic 
cyst; retroperitoneal tumor; mesenteric metas- 
tases; intra-abdominal tumor; or intrinsic tumor 
of the duodenum or jejunum. 

The patient was given three preoperative trans- 
fusions, which resulted in a hemoglobin of 11.1 
gm., with a red blood count of 4,600,000. The 
preoperative proteins were then 6.0 with an A/G 
ratio of 2.4. 

Operation was performed June 26, 1957. Ex- 
ploration revealed that the duodenum was greatly 
dilated. Beyond the ligament’ of Treitz, the bowel 
was not dilated. The duodenum was mobilized 
after a few adhesions present were freed up, and 
then the ligament of Treitz was partially divided 
so as to permit complete duodenal mobilization. 
After the retroperitoneal portion of the duodenum 
was mobilized, palpation revealed a soft mass 
inside the duodenum at about the junction of the 
second and third portions, and this was thought 
possibly to be a polyp. A duodenotomy was done 
opposite this area, and, on opening the bowel an 
apparent internal diverticulum was ascertained; 
on further exploration, this was found to actually 
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be a portion of an old congenital diaphragm which 
extended completely across the lumen of the 
duodenum with a small aperture in the mid por- 
tion. Not even the tip of the little finger could be 
passed - through this opening. The ampulla of 
Vater was located and found to be proximal to 
the borders of the diaphragm. The diaphragm 
was then resected along with the ‘“‘wind-sock”’ like 
extension or diverticulum. The margins where 
the diaphragm had been attached to the walls of 
the duodenum were sutured with fine intestinal 
chromic catgut. Because of the proximity of the 
ampulla of Vater to this suture line, it was thought 
wise to insert a short polyethylene tube into the 
common duct and anchor it in place with a catgut 
suture in order to prevent any obstruction de- 
veloping through edema and/or scar tissue forma- 
tion of the ampullary region in the postoperative 
period. It was felt that this tube would be passed 
in a relatively short time. The duodenotomy 
opening was then closed in a transverse fashion, 
with the outer layer of sutures consisting of 
interrupted silk. The rent at the ligament of 
Treitz was then closed. 

The pathology was reported as follows: ‘‘Gross: 
The specimen consists of a flattened circular piece 
of tissue measuring 5 cm. in circumference and 
up to 1 em. in thickness. Each surface is covered 
by a grayish-brown wrinkled mucosa. In the cen- 
tral portion there is an opening measuring 7 mm. 
in diameter. Microscopic: Sections taken from 
the submitted tissue show the surface to be cov- 
ered with normal appearing duodenal mucosa. In 
a few regions there are collections of Bruner’s 
glands which show cystic dilation of their lumina. 
However, the epithelial cells of the lining are of 
normal appearance. Within the underlying por- 
tions there are numerous small zones of recent 
hemorrhage and many dilated blood vessels. 
There are focal infiltrations with lymphocytes 
and mononuclear cc |\;. There is no evidence of 
malignant transformation. Pathological Diag- 
nosis: Congenital diaphragm of the duodenum 
with chronic inflammation (History of partial 
obstruction).’’ 

The postoperative course was surprisingly 
smooth and the patient was dismissed from the 
hospital July 10, 1957. On July 30, 1957, she stated 
that she had not felt so well in years, and that 
she believed—in retrospect—that she had had 
intermittent indigestion and difficulty with her 
upper gastrointestina] tract for many years with- 
out actually being cognizant of this fact. 

In September 1957, she stated that she felt so 
well that she could see no reason for having any 
postoperative checkup x-rays. A recent examina- 
tion reveals that she is still asymptomatic. 
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SUMMARY AND CONCLUSIONS 


A case report of intestinal obstruction in a 
76-year-old-woman due to a congenital dia- 
phragm of the duodenum has been presented. A 
review of the literature has been made, and this 
apparently represents the oldest reported patient 
with this congenital anomaly. The marked anemia 
and tarry stools present can probably best be 
explained by the irritation and inflammation of 
the edges of the small aperture in the diaphragm, 
as well as to the deteriorating state of nutrition 
in this patient. 

Intestinal obstruction in the newborn due to 
a congenital diaphragm of the duodenum is un- 
common, representing only about 2 per cent of 
the total number of congenital obstructions of 
the duodenum; but obstruction in such an elderly 
adult is indeed very rare. 

Dilatation and hypertrophy of the proximal 
duodenum occur and are usually demonstrated 
in the x-ray studies. 

In the newborn the treatment of choice is a 
duodenojejunostomy as a rule, since it is often 
more feasible than duodenotomy and excision. 
Contrast media should not be used for x-ray 
studies in the newborn with high intestinal ob- 
struction. Surgical treatment should be carried 
out promptly after good preparation. 

In the adult the treatment of choice is duo- 
denotomy and excision of the congenital dia- 
phragm. 

It is hoped that these patients will be recog- 
nized more often in the future, both before surgery 
and at operation, so that the proper definitive 
treatment can be carried out without delay. 


The Wichita Clinic 
3244 East Dougias 
Wichita 8, Kansas 
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IDIOPATHIC ESOPHAGEAL VARICES* 


A. O. SiInGLETON, Jr., M.D., Joun B. Lyncn, M.D. 


Galveston, Texas 


Esophageal varices are one of the leading causes 
of major upper gastrointestinal tract hemor- 
thage. In the vast majority of cases, these varices 
are secondary to hepatic cirrhosis or portal vein 
blockage with resultant portal hypertension. 

With the tremendous interest in portal hyper- 
tension in recent years, and the association of 
this condition with esophageal varices, it may 
not be generally realized that esophageal varices 
may occur secondary to other causes, or in some 
cases can exist in the absence of any recognizable 
cause or predisposing factor. With the tre- 
mendous enthusiasm in treating bleeding from 
esophageal varices by such measures as portal 
caval shunts (urged by some even as an emer- 
gency surgical measure in the face of esophageal 
bleeding)" and the need to very carefully evaluate 
the results of such procedures, we feel that it is 
very important that one realize that esophageal 
varices may occur in the absence of portal hyper- 
tension. Also we believe that the correcting of 
an associated portal hypertension may not always 
solve the problem of esophageal varices. 

It has been demonstrated in the past that high 
portal pressures have been obtained during 
routine measurements at laparotomy for a va- 
riety of conditions where symptoms of portal 
hypertension have not been present. On the 
other hand, reducing portal hypertension by 
means of shunts or other procedures has not 
always controlled symptoms, as some patients 
have continued to bleed, although it has been 
demonstrated that the portal pressure has been 
reduced and that shunts are patent by venogra- 
phy or at postmortem examinations. Thiessen 
and Kapp'® reported a case of fatal esophageal 
hemorrhage in a patient with cirrhosis of the 
liver who had a congenital portacaval anasto- 
mosis. We would like to report the following 
patient as an example of bleeding esophageal 
varices without a demonstrable cause: 

A 17-year-old white male was admitted to the 

* From the Department of Surgery, University 
of Texas Medical Branch, Galveston, Texas. 

Presented during the Houston Assembly of The 


Southwestern Surgical Congress, March 31-April 
2, 1958, Houston, Texas. 


John Sealy Hospital on August 9, 1957, for the 
first time. The history related by this patient 
and his father revealed that at the age of 3 years 
he had an episode of spontaneous upper gastro- 
intestinal bleeding characterized by vomiting 
up bright red blood. This was treated by trans- 
fusions and an uneventful recovery was made. 
From the age of 3 until the age of 10 the patient 
had repeated episodes of hematemesis occurring 
at approximately yearly intervals. The father 
stated that during this 6-year period the fre- 
quency and severity of the hemorrhage tended 
to increase somewhat. At the age of 10 a splenec- 
tomy was performed, the spleen supposedly being 
enlarged. There was no history of ecchymoses, 
petechiae, or other bleeding manifestations except 
from the gastrointestinal tract. Following the 
splenectomy the patient had no further bleeding 
for 2 years. At this time the patient again had an 
acute episode of bleeding and these bleeding 
episodes have recurred every 1 to 2 years since 
then. He has had approximately 5 total episodes 
since the age of 10. The most recent was 2 months 
before admission, at which time the patient did 
not vomit blood but began to have massive 
tarry diarrhea, became quite weak, and fainted. 
Spontaneous recovery always followed blood re- 
placement. 

The past history revealed that the patient 
was apparently normal at birth and gave no 
history of omphalitis, severe infections of child- 
hood, abdominal trauma, hepatitis, or jaundice. 
He was the third of 4 children. He had com- 
pleted the sophomore year of high school and 
was apparently of average physical development 
and intelligence. The family history was nega- 
tive for any familial diseases. Review of systems 
elicited no significant complaints. Physical exam- 
ination revealed a well-developed, fairly well- 
nourished white male of 131 pounds, height 70 
inches, blood pressure 122/60, pulse 72, respira- 
tion 20, and temperature 99.4 rectally. Examina- 
tion of the head and neck, including the fundi, 
was normal. Small, nontender, bilateral axillary 
lymph nodes were palpable. The examination 
of the lungs revealed no abnormalities. The heart 
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had a normal sinus rhythm and was not enlarged. 
A soft systolic murmur over the apex was noted. 
The abdomen was flat and nontender with normal 
bowel sounds. The liver edge was thought to be 
palpable 1 cm. below the right costal margin 
No other masses or organs were palpable. There 
was a 12-cm. upper left paramedian scar. The 
genitalia were normal with no evidence of tume- 
faction. Rectal examination was normal. Neuro- 
logic examination showed no abnormalities. 

A chest x-ray was made which was normal, 
and an upper gastrointestinal series was per- 
formed which revealed the presence of extensive 
large and tortuous esophageal varices in the distal 
one-third of the esophagus (figs. 1 and 2). There 
was no definite radiographic evidence of gastric 
varices. The stomach and duodenum showed no 
definite abnormality. Laboratory determinations, 
while in the hospital, revealed that his urinalysis 
had a specific gravity of 1.009 with an acid re- 
action; negative for albumin, sugar, acetone, and 
red blood cells. There were 4 to 5 white blood 


Figs. 1 (left) and 2 (right). Esophageal varices demonstrated by x-ray. 


cells per high power field. The total serum pro- 
teins were 7.3 Gm. per cent with 5.2 Gm. per 
cent albumin and 2.1 Gm. per cent globulin. 
The total serum bilirubin was 0.4 mg. per cent 
with 0.2 direct. The thymol turbidity was 2 units. 
Bromsulphalein test revealed greater than 80 per 
cent excretion within 5 min. and less than 10 
per cent retention after 30 min. Serologic test for 
syphilis was negative. A blood count showed his 
hemoglobin to be 13.8, erythrocytes 4.59 million, 
leukocytes were 15,000 with 68 per cent neutro- 
phils, 30 per cent lymphocytes, and 2 monocytes. 
His hematocrit was 48, and platelet count 
206,550 per mm. The prothrombin time was 100 
per cent. The mean corpuscular volume was 
97.3 cu. w, the mean corpuscular hemoglobin 
was 26.3, and the mean corpuscular hemoglobin 
concentration was 27.0. The patient was seen 
in consultation by the special hematology de- 
partment who felt that there was no hematologic 
abnormality in the patient. A gastric analysis 
was performed and the fasting specimen was 
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Fig. 3. Injection of portal vein by opaque material. Note rapid diffusion through liver and excretion 
of dye by kidneys without any evidence of obstruction of the portal venous system. 


positive for free acid. A gastric specimen after 
50 ve. of 7 per cent ethyl alcohol revealed 15° 
free acid and 26° total acid. 

In view of the above findings a tentative diag- 
nosis of esophageal varices secondary to portal 
hypertension was made. Accordingly, the patient 
was taken to the operating room on August 19, 
1957, for the purpose of doing a portacaval 
shunt. Under general anesthesia the abdomen 
was opened with a right subcostal incision. No 
undue bleeding from dilated vessels was en- 
countered in making the abdominal incision and 
inspection of the region of the round ligament 
and mesentery failed to reveal any significantly 
dilated veins. The liver was grossly normal, as 
were the gallbladder and biliary tree. The stomach 
appeared normal, the spleen being surgically 
absent. The remainder of the abdominal ex- 


ploration was essentially normal. Portal pressure - 


determinations were made by cannulating a 
mesenteric vein, and also by direct cannulization 
of the portal vein in the porta hepatis. The 
average portal venous pressure, as determined 
by manometer in these veins, was 17 cm. The 


portal vein itself was essentially grossly normal, 
although it occupied a somewhat more superficial 
position in the porta hepatis than is usually seen. 
There was no evidence of fibrosis or thrombosis 
noted anywhere in the portal vein. A portal 
venogram was made by exposing an x-ray. film 
while simultaneously injecting 35 per cent 
Diodrast into the portal vein (fig. 3). An essen- 
tially normal portal vein was thus outlined with 
good visualization of the arborization of the 
distal branches of the intrahepatic portal vein. 
Both portal pressure readings and the portal 
venogram were interpreted as normal. Accord- 
ingly, a portacaval shunt was not thought to 
be indicated. It was assumed that a direct attack 
on the esophageal varices would be the only surgi- 
cal procedure likely to be of any benefit to this 
patient, and it was elected to postpone that pro- 
cedure until a later date. Postoperatively the 
patient made a smooth, uneventful recovery and 
was dismissed from the hospital on the 10th 
postoperative day. No known episodes of bleed- 
ing have occurred postoperatively. He was last 
seen December 1, 1958. 
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DISCUSSION 


While in the vast majority of cases the varices 
demonstrated in the esophagus are secondary 
to hepatic cirrhosis or portal vein blockage with 
resultant portal hypertension, other less common 
causes of esophageal varices have been reported. 
These include secondary amyloidosis, poly- 
cythemia vera, hepatoma, liver abscess, chronic 
cholangitis, superior vena caval hypertension 
syndromes, and many others.!® There have been, 
however, periodic reports of bleeding esophageal 
varices where no recognizable cause or predis- 
posing factor could be demonstrated.*: 
15, 17, 18, 20 Many of these patients gave a history 
of excessive alcoholic intake, and were operated 
upon with the preoperative diagnosis of cirrhosis. 
Portal hypertension was assumed to be present 
in most of these cases, but a relatively normal 
liver and portal pressure were found at operation. 
It is possible that some of the above patients may 
have had portal hypertension at the time of bleed- 
ing that was no longer present at laparotomy, 
after the patients had been medically prepared 
for surgery. 

Bleeding esophageal varices in children, with- 
out a demonstrable cause, have been reported: 
Freidman’ described the first case in the English 
literature. This was in a 34-year-old male with 
a history of repeated, severe, upper gastro- 
intestinal tract hemorrhages since the age of 
18 months. The patient exsanguinated from his 
fifth hemorrhage, and at autopsy the only finding 
was esophageal varices. The liver and spleen 
were normal. 

In reviewing the literature up to 1934, Freid- 
man found 10 additional cases, of which 7 were 
adults and 3 children. Fischer® cited the deaths 
from hemorrhage of 3 children with esophageal 
varices unrelated to portal or splenic disease. 
Schafer and Kittle* reported 5 cases of bleeding 
esophageal varices in children where operation 
showed no evidence of portal hypertension, and 
whose liver was normal. Mithoefer’® reported 
the case of a 24-year-old child with a history 
of repeated gastrointestinal hemorrhages for 10 
months prior to admission. Two separate laparot- 
omies failed to reveal the source of the bleeding. 
The patient exsanguinated 6 months later and 
postmortem revealed esophageal varices, again 
with a normal liver and spleen. 

Bleeding esophageal varices in children, in the 
absence of portal hypertension or any other 
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demonstrable cause, probably occurs very rarely, 
Weinberg” reviewed 1189 consecutive autopsies 
and found no cases of esophageal varices jp 
children, although there were 95 cases of varices 
in this group with an over-all incidence of 8 per 
cent. Although most of these cases were second. 
ary to some form of heart disease or cirrhosis, 
Weinberg noted that occasional bleeding o¢- 
curred in patients in whom no reason for portal 
hypertension is present.’ 

Garrett and Gall® found an incidence of ego- 
phageal varices of less than 1.5 per cent in over 
18,000 autopsies. There were 257 instances of 
esophageal varices in this series. In 7 patients no 
demonstrable cause for the esophageal varices 
could be found. This group consisted of adults 
only, and with one exception were over 60 years 
of age. Palmer and Brick,’® in reviewing 30 
cases of esophageal varices, diagnosed by esoph- 
agoscopy, found that 237 of these were due to 
portal cirrhosis. However, 13 cases were thought 
to be primary varices of the distal esophagus 
without evidence of venous hypertension. All 
these individuals were adults. Bleeding had oe- 
curred in 9 of the 13. Eight of the 9 who had 
bled, also were felt to have had esophagitis. 
The portal pressure had been measured in 4 
cases, 3 trans-esophageally during esophagoscopy 
from the actual varix, and 1 at laparotomy in the 
portal vein. Pressure was 190 mm. of water or 
less in these 4 cases. On the other hand in a later 
publication, Palmer!* has demonstrated that the 
pressure, like varix severity, varied considerably 
from time to time without relation to changes 
in the clinical picture. The usual explanation for 
these varices is that of congenital weakness of 
the vein wall. Gray and Whitesell? suggested 
that in most cases of esophageal varices, in which 
portal hypertension can not be demonstrated, 
that the varices might originate on the azygos 
side of the venous are. This concept probably 
explains the presence of esophageal varices, 
which are occasionally seen in cases of congestive 
heart failure and other conditions that elevate 
the superior vena cava pressure. There was no 
indication of such a situation in our own case. 
It would have been of interest to know whether 
the spleen in our patient was really enlarged at 
the time of splenectomy. Unfortunately, we have 
not been able to find any information concerning 
this matter. 

This case may be also used as another illustra- 
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tion of the fact that many cases with esophageal 
yarices may survive for a long time with limited 
or without any type of surgical treatment. Moore 
and Singleton" have pointed out the difficulty 
of evaluating the true benefit of surgical pro- 
cedures because of the possibility of spontaneous 
remissions and remissions with more conserva- 
tive therapy. 

Some have advanced the thought that eso- 
phageal varices themselves are not so much of 
a problem, but that bleeding occurs as a result 
of ulceration of the varices due to a reflex of 
gastric contents into the lower esophagus. It will 
be noted that gastric analysis was normal in this 
case. Assuming that this boy. continues to bleed, 
we believe a direct attack on the esophageal 
varices themselves is indicated; either by transec- 
tion of the esophagus or trans-esophageal ligation 
of the esophageal veins. 

Crile* believes that trans-esophageal ligation 
is a simple and effective method of obliterating 
the varices, and in patients with good liver re- 
serve it carries a very low mortality and mor- 
bidity. He has reported that in patients with 
extrahepatic blocks it has given definitive con- 
trol of the bleeding in 6 of 9 patients for periods 
of time between 3 and 8 years without any deaths 
or serious postoperative complications. In the 
8 patients who bled since operation, one bled 
intermittently for the first 2 vears, and not at all 
for the last 7 years at the time of the report. 
One patient bled from a proved gastric ulcer, 
which was resected with no further evidence of 
hemorrhage. In one patient, who bled from un- 
known causes, re-exploration of the stomach and 
esophagus revealed no recurrence of the varices. 
In 4 patients with cirrhosis, whose livers were 
well compensated, there has been no further 
bleeding in a follow-up from 1 to 2 years. On the 
other hand, patients who had jaundice or ascites 
from hepatic decompensation, died following the 
operation, usually with fistulas due to failure of 
the esophagus to heal. 

Although Linton, according to Crile, has re- 
ported good results following ligation of varices 
in the emergency treatment of bleeding in pa- 
tients with cirrhosis, Crile was not able to re- 
produce his results in patients with decompen- 
sated livers. Crile has felt that trans-esophageal 
ligation of bleeding esophageal varices is as 
definitive as hemorrhoidectomy for bleeding 
hemorrhoids, carries a low mortality and mor- 
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bidity, and appears to be the most effective opera- 
tion for control of bleeding esophageal varices 
in patients where liver function is good. 

It should be stated, however, that there is a 
general feeling that ligation of varices has little 
place in the definitive treatment of this problem 
but is only of value as an emergency procedure to 
tide the patient over an acute episode. As pointed 
out by Allen,! esophagogastrectomy, gastrectomy 
or gastric bisection have the advantage of re- 
ducing gastric acidity, as well as interrupting 
the esophageal varices. 


SUMMARY 


Although most instances of esophageal varices 
are secondary to portal hypertension, it must 
be emphasized that in certain rare cases, the 
dilated veins may be due to other nondemon- 
strable causes. This should be taken into con- 
sideration in planning therapy and evaluating 
the results of such procedures which are designed 
to combat esophageal hemorrhage by lowering 
the portal pressure. 

A case of bleeding esophageal varices in the 
absence of any demonstrable cause, starting 
early in childhood, is reported together with 
other cases from the literature. Our case also 
illustrates how bleeding esophageal varices in 
some individuals may follow a relatively benign 
course as evidenced by continued survival and 
good health for 14 years after the onset of the 
first hemorrhage. 
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VASCULAR INJURIES COMPLICATING FRACTURES 


J. Ritey, M.D. 


Richmond, Virginia 


In this age of increasing numbers of high ve- 
locity vehicles with the resulting increase of 
accidents, numerous fractures of all varieties are 
seen. Vascular injuries associated with fractures 
are a complication frequently encountered. The 
general surgeon and orthopedic surgeon have 
abandoned the old treatment of conservative 
therapy and wishful thinking, and have begun 
to attack the problem quickly and boldly with 
surgery. 

The diagnosis of vascular insufficiency is not 
difficult if the surgeon is constantly aware of its 
possibility in every fracture he treats. The 
mnemonic list of ‘pain, pallor, paralysis, and 
pulselessness” needs little elaboration. 

The fractures in which the circulation is most 
in peril are those of the lower end of the humerus, 
the upper parts of both bones of the forearm, 
the shaft and lower end of the femur, and the 
upper two-thirds of the leg bones. Actual gan- 
grene complicating fractures occurs with greatest 
frequency when both anterior and posterior 
tibial arteries are injured as a result of high 
fracture of the tibial shaft. Arterial injury, as 
such, is found most often in association with the 
much more common supracondylar fracture of 
the lower end of the humerus.’ 

The vascular demands of the tissue of a limb 
are not uniform. The nerves are the most sus- 
ceptible to injury with muscle tissue being next. 
The power of regeneration of nerve and muscle 
is very limited. The fate of the limb after arterial 
occlusion thus depends on the speed at which 
circulation is restored, either by collaterals or 
reopening of original channels. If a vigorous flow 
is established within 6 hr., no morbidity results; 
if occlusion lasts more than 6 hr. and collaterals 
are not adequate, muscles undergo necrosis, being 
replaced by fibrous tissue with the development 
of Volkmann’s ischemic contracture. If col- 
laterals are totally inadequate, gangrene super- 
venes, necessitating amputation. 

There are many types of arterial injury com- 
Plicating fractures. Arterial spasm, rupture and 
perforation, contusion, pulsating hematoma, and 
traumatic aneurysm are not uncommon. 


In 1939, Jones® described a series of cases of 
arterial snesm with resulting gangrene after a 
violent biow, and without fracture of the bone, 
as in “bumper injuries” of the knee, where the 
tibial artery is contused against the neck of the 
fibula. Pressure on the popliteal vessels by certain 
types of fracture frames may produce the same 
changes, as may the sharp ridge of a plaster cast. 
However, spasm of the muscular coats of an 
artery most frequently occurs from severance 
and rupture. Spasm of the artery is not limited 
to that part of the vessel sustaining injury; it in- 
volves also the main branches, the collateral 
circulation, and sometimes the trunk of the artery 
proximal to the level of injury. Therefore, it is 
more than a local myogenic reaction of injured 
tissue in the wall of an artery. It is a reflex vaso- 
constriction, the afferent impulses arising from 
the damaged region of the artery, passing to the 
paravertebral plexus, and stimulating the whole 
sympathetic nerve supply of the affected limb.® 
Oftentimes, the reflex overflows to the opposite 
limb and causes vasospasm in the main artery 
on the uninjured side, and in the case of lower 
limb injuries may extend to the level of the renal 
vessels, thus accounting for the uremia and so- 
called “crush syndrome.’ 

Reflex vasospasm is a useful protection from 
fatal hemorrhage after severe arterial injury; 
but for this protection, the patient may pay the 
price of ischemic contracture or even gangrene. 
The reflex character of the spasm is suggested 
not only by its widespread distribution, but also 
by the relief that is usually gained after removal 
of the source of afferent impulses by resection of 
the injured segment of artery,!° or by interrup- 
tion of the sympathetic reflex by paravertebral 
novacaine injection,!® spinal or brachial anes- 
thesia or operative sympathectomy.® Mustard 
and Simmons!" demonstrated with arteriograms 
the widespread reflex vasospasm in dogs pro- 
duced by traction and stretching of an artery, 
leading to eventual ischemic contracture. It is 
interesting that when a fractured femur is treated 
with skeletal traction for several days one some- 
times sees x-ray evidence of the separation of the 
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ends of the two bone fragments by an inch or 
more. This degree of vascular stretch is appar- 
ently not usually harmful in clinical cases. 

Treatment of vasospasm is urgent. If grave 
complications are to be avoided, the circulation 
must be restored within 6 hr. Sympathetic blocks 
may be tried but: the most certain and reliable 
treatment is exposure of the artery, removal of 
any local bone spicule or other irritant, fasciotomy 
if edema pressure is a factor and arteriectomy if 
the spasm persists, especially when the wall of 
the artery is bruised. 

Contusion of an artery may cause thrombosis 
and, as stated before, reflex vasospasm at a higher 
level or even in the opposite limb. This can con- 
fuse the clinical picture. Atlas! reported a case of 
thrombosis in the lower femoral artery following 
an embolus to the posterior tibial artery which 
gave rise to reflex vasospasm involving both legs 
and resembling obstruction at the bifurcation of 
the aorta. 

Besides the usual missiles which may cause 
open wounds and perforation of a vessel, spicules 
of a fractured bone may do the same. Although 
a completely severed artery will contract 
and control hemorrhage, one incompletely severed 
or perforated may continue to bleed and lead to 
exsanguination. In a bleeding open wound, the 
artery should be isolated well above and below 
the wound so that bleeding can be controlled 
and reconstruction of the blood vessel can be 
carried out. 

Reconstruction can be accomplished by end to 
end anastomosis if the damaged portion is not 
too extensive, or by grafting if an extensive seg- 
ment is involved. 

In contrast to the perforation of an artery in 
an open fracture, the perforation of an artery 
by a spicule of bone in a closed fracture causes 
a hematoma. The hematoma gradually becomes 
hard and does not pulsate. However, after several 
months when the hematoma undergoes resolu- 
tion, the development of an expensile pulsation 
and bruit makes a diagnosis of traumatic aneu- 
rysm clear. The aneurysm should he resected 
and arterial continuity should be restored by 
end-to-end anastomosis or by grafting. Davis 
and Fell‘ reported a case of traumatic aneurysm 
as a complication of supracondylar fractures of 
the humerus in an 11-year-old child. At explora- 
tion of the antecubital fossa three months after 
the initial fracture, the aneurysmal sac was 
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opened and a 2-mm. perforation in the brachial 
artery was closed. There was an uneventful re. 
covery. 

The treatment of fractured femurs in infants 
and children by skin traction is not without 
danger. Nicholson and coworkers! have re 
cently written about Bryant’s traction as a pro- 
vocative cause of circulatory complications. They 
presented six cases of vascular insufficiency rang- 
ing from ischemic contracture to actual gangrene, 
Because of a change in hydrostatic pressure, 
peripheral blood pressure is significantly reduced 
when children’s legs are placed in Bryant’s trae- 
tion. Secondary factors influencing circulation 
in the extremity may contribute to further re. 
duction of blood flow, and ischemia may result. 
The one significant factor that interferes with 
circulation in the vertical leg, with or without 
the use of traction, is hyperextension of the knee. 
Its influence is substantially reducing the circula- 
tion in the foot, as shown by oscillometric read- 
ings, is apparent in patients more than 2-years- 
old and is constant in patients more than 
4-years-old. Other factors which impede the 
circulation in the ankle using Bryant’s traction, 
is the tight application of bandages and, per- 
haps, reflex vasospasm due to stretching of 
the vascular tree. In children between 2- and + 
years of age, Bryant’s traction should be used 
with caution; in children more than 4-years- 
old, Bryant’s traction is dangerous. In children 
over 2-years-old, elevation of the leg to a ver- 
tical position with the knee fully extended 
may result in disastrous circulatory impairment. 

The treatment of traumatic ischemia may be 
outlined briefly in following way: (1) remove any 
possible external pressure, (2) maintain blood 
pressure, (3) sympathetic nerve block or epidural 
anesthesia, (4) semi-Fowler’s position, (5) sheet 
cradle, (6) operative exposure of the site of ob- 
struction, (7) fasciotomy, (8) anticoagulants, and 
(9) antibiotics. 

All encircling bandages and plaster casts must 
be removed and all traction apparatus relaxed. 
The limb should be placed in the most comfort- 
able position, slung on a Thomas splint, o 
simply supported by pillows, while general 
treatment is begun. Intravenous fluids and/or 
blood should be administered at once, for an 
adequate blood pressure is very important. An 
urgent call from the anesthetist for blood at the 
end of an operation usually implies in itself that 
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the outlook for recovery of the limb is poor. As 
soon as anesthesia is induced, one, and only one, 
attempt should be made to reduce the fracture 
by manipulation. Manipulation may release a 
trapped artery with restoration of the distal 
pulse, but it is more likely to improve the circu- 
lation by removing pressure on the collaterals.’ 
Repeated manipulation of the displaced fracture 
is more likely to injure arteries than to remedy 
it. If one manipulation fails to improve the circu- 
lation, open reduction is at once indicated. The 
danger of damaging the collateral circulation 
arises particularly in obstruction of the upper 
parts of both anterior and posterior tibial vessels. 
Obstructions at this level are seldom amenable 
to direct surgical relief and the anatomy of the 
collateral vessels is such that it is doubtful 
whether these vessels should ever be explored 
for acute traumatic occlusion. It is mandatory 
to explore a blocked popliteal artery, but if an 
arteriogram shows the block at a lower level, 
the value of exploration is doubtful.”: 

At exploration the occluded vessel is released 
and widely exposed; reparable lesions should be 
repaired. However, irreparable damage is often 
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found and arterectomy with or without grafting is 
necessary. If spasm exists, the vessel should be 
mobilized widely. Procaine is first injected around 
the vessel. If this fails to relieve spasm, a Bardex 
catheter is inserted into the artery, either proxi- 
mal or distal to the spasm, and saline is injected 
suddenly and with great pressure to “crack” 
the spasm. A fasciotomy alone often times re- 
stores circulation by releasing swollen and 
edematous constricting muscles. A continuous 
epidural anesthesia may release spasm and in- 
crease collateral circulation. 

Drugs in the treatment of vascular insufficiency 
are seldom helpful; vasodilator drugs have been 
disappointing. Heparin is thought to be of value 
in preventing or limiting thrombosis and spasm 
and should be tried. Morphine and sedatives 
should be used as needed. 

The postoperative care of the patient should 
be emphasized, for it is just as important as the 
operation itself. All necessary measures must be 
taken to maintain an adequate blood pressure, 
for a good head of pressure will help to force blood 
into an injured limb. Since ischemia predisposes 
to infection, penicillin and other antibiotics 
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should be given routinely. An open form of 
splintage should control the limb but not com- 
press it. 

The patient should be kept in low Fowler’s 
position, unless there is massive edema, in which 
case the leg should be elevated just above the 
level of the heart. 

All the residents and interns at the Medical 
College of Virginia are kept constantly aware of 
the possibility of vascular injury in every fracture 
treated. Every cast applied must be split. In 
approximately four months there have been 
five definite cases of vascular insufficiency re- 
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sulting from fractures. Those cases of severely 
mangled extremities in which the distal portion jg 
completely crushed have been excluded. 


CASE REPORTS 


Case No. 1.8. T., # B-19-04-25. This 9-year-old 
white female was admitted to the hospital with 
a closed comminuted supracondylar fracture of 
the right humerus of one hour’s duration (Fig. 1), 
Examination showed a markedly swollen, tender 
elbow. The fingers were cyanotic and cold. No 
radial pulse could be felt. 

She was taken to the operating room shortly 
thereafter and the antecubital fossa explored 
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under general anesthesia. A proximal fragment of 
humerus was found to impinge on the brachial 
artery at which site the vessel was in marked 
spasm which extended distally to the upper 2 cm. 
of the radial and ulnar arteries. The fragments 
of bone were reduced and the arteries widely ex- 
posed. One per cent procaine was injected around 
the arteries and a periarterial sympathectomy 
performed with immediate release of spasm and a 
palpable radial pulse. A Kirshner wire was in- 
serted to stabilize the fragments, and the arm 
was placed loosely in a posterior splint (Fig. 2). 
She had an uneventful recovery. 

Case No. 2. M. L., # B-25-30-43. This 3l-year- 
old white female was admitted to a neighboring 
hospital with a closed fracture of the right distal 
tibia, and proximal fibula, sustained when she 
fell down a flight of steps (Fig. 3). A closed re- 
duction was carried out under general anesthesia 


and the cast split up to the knee. Because of the 
severe pain in the leg on the following day, the 
cast was split its full length. At this time blisters 
were noted under the cast. Four days after sustain- 
ing the fracture, the toes became blue, numb, and 
paralyzed. The cast was bivalved and the patient 
transferred to the Medical College of Virginia. 
On arrival the cast was removed and no pulse 
could be felt below the femoral artery on the in- 
volved side. There was bleb formation extending 
from the toes proximally to the midleg. The foot 
was cold, cyanotic, paralyzed, and without sensa- 
tion. There were no oscillometric readings below 
the knee. The leg was placed loosely in a posterior 
splint and a continuous epidural anesthesia begun 
with Xylocaine. She was immediately given 
heparin, dicumerol, and antibiotics. Twenty-four 
hours later the foot became much warmer and 
pink, except for the first, third, and fourth toes 
which became progressively darker and finally 
black at the end of three days, at which time the 
toes were amputated. 
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Seven months later the circulation of the foot 
was good; however, paresthesia of the foot was 
still present. She has a typical Volkmann’s is- 
chemic contracture of the leg, characterized by 
an equino-varus foot. 

Case No. 3.M.C., # B-26-87-84. An 84-year-old 
senile, white female was brought to the emergency 
room after having fallen on her left elbow. Exam- 
ination and x-rays revealed an open, postero- 
lateral dislocation of the radius and ulna (Fig. 4). 
The hand was quite cool and dusky with only fair 
capillary return in the fingers and an absent radial 
and ulnar pulse. The dislocation was easily re- 
duced without anesthesia; however, the hand re- 
mained cool and dusky and the radial pulse failed 
to return. There was a 114 inch laceration in the 
antecubital fossa over the distal humerus. The 
brachial artery could be palpated down to this 
level but no pulsations were palpated distally. 
The antecubital fossa was explored under brachial 
block anesthesia. The distal brachial artery was 
folund to be completely severed with clots in each 
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end. The avulsed ends were resected for 1 em. ani take 
unde 


a Bardex catheter inserted with suction. Thep 
was a vigorous flow of blood and good back bleed. 
ing. An anastomosis was done using No. 00) 
arterial silk. The hand immediately became pink 
and warm, although the radial pulse remaing 
absent. The elbow was slightly flexed and place 
loosely in a posterior splint. Her postoperatiy 
course was complicated by a left pneumothorax 
attributed to the brachial block. This was treated 
in the usual manner without sequellae. 

She was seen two months later with good cirey. 
lation of the hand but with a still absent radia) 
pulse. i 
Case No. 4., *B-27-06-82. J. B., a 28-year. 
old colored male, was seen in the emergency room 
following an automobile accident. Examination 
and x-rays showed an open, displaced fracture of 
both bones of the lower end of the upper third of 
the forearm, with splotchy cyanosis from this 
level down to the fingers with a cold hand and 
absent radial and ulnar pulses (Fig. 5). He was 
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taken to the operating room soon afterward, and 
under general anesthesia the brachial, radial, and 
ulnar arteries were widely mobilized and found to 
be intact with spasm of the radial and ulnar ar- 
teries. The radial and ulnar arteries were stripped 
and 1 per cent procaine injected with only minimal 
release of spasm. The bones were reduced an” 
Rush pins inserted into the radius and ulna o 
stabilize the fractures (Fig. 6). 

Following surgery a stellate ganglion block was 
done and 24 hr. later the hand regained its normal 
color and warmth. He was discharged two weeks 
later with good circulation to the hand. 

Case No. §. J. G., # B-26-97-73. J. G., a 28-year- 
old white male was seen in the emergency room 
after having been involved in-an automobile ac- 
cident. Examination and x-rays showed an open, 
comminuted, fracture of the middle one-third of 
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the right tibia and fibula, and a closed, displaced 
fracture of the lower right femur. In addition, a 
closed, undisplaced, transverse fracture of the 
left tibia was noted at the junction of the middle 
and lower third (Fig. 7). The left tibial fracture 
was placed in a long leg cast and split immediately 
its entire length. 

The patient was taken to the operating room 
where the compound wound was explored and 
debrided. The posterior tibial artery was found 
to be bleeding freely from a laceration and it was 
tied above and below and divided. A Kirshner wire 
was inserted in the tibia below the tubercle; a 
long leg cast was applied and 25 pounds of traction 
used for the femoral fracture. 

Twenty-four hours later the left foot became 
cool and numb and the cast was bivalved; no 
pulses could be felt in the foot. The calf was tense 
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but not hard. There was good leg vein filling and 
capillary blanching returned in 30 seconds. Toe 
position sense was lost. Coolness and paresthesia 
began at the upper calf and extended to the toes. 
Forty-eight hours later splotchy cyanosis of the 
leg and foot was noted and the viability of the 
extremity was questioned. On the sixth hospital 
day, a continuous epidural anesthetic was begun 
without favorable results and it was discontinued 
on the ninth hospital day. On the twelfth day after 
admission, the leg became black and gangrenous, 
extending from the mid-calf to the toes. An am- 
putation was performed (Fig. 8). 


COMMENT 


The third case report is of particular interest, 
for only two cases of rupture of the brachial 
artery are reported in the literature as a result 
of open dislocation of the elbow without fracture, 
verified at operation.® ' 

The last case report emphasizes the importance 
of any tibial fracture, regardless of its innocuous 
appearance. It is obvious that this man de- 
veloped a thrombosis of the anterior and posterior 
tibial artery with resultant gangrene, the site of 
which will cause more grave circulatory com- 
plications than any other. 


SUMMARY 


Vascular injuries complicating fractures are 
increasing and the treatment is becoming bolder 
and more radical. The diagnosis of vascular in- 
sufficiency is aided by the mnemonic list of 
“pain, pallor, paralysis and pulselessness”. The 
circulation is most in peril in fractures of the 
lower end of the humerus, both bones of the 
upper forearm, and the upper two-thirds of the 
leg bones. Actual gangrene occurs most fre- 
quently when both anterior and posterior tibial 
arteries are injured, as a result of high fractures 
of the tibial shaft. 

The types of arterial injury and their manage- 
ment are discussed. 

The treatment of fractured femurs in children 
by Bryant’s traction is not without danger be- 
cause peripheral blood pressure is significantly 
reduced as a result of a change in hydrostatic 
pressure. The one significant factor that inter- 


- 


feres with circulation in the vertical leg with 
without traction is hyperextension of the kne 
Bryant’s traction is particularly dangerous jp 
children more than 4 years of age. 

The treatment of traumatic ischemia is out 
lined. 

Five case reports are presented of vasculg 
insufficiency complicating fractures. 


1200 East Broad Street 
Richmond 19, Virginia 
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Controversial opinions prevalent today in re- 
gard to the management of peptic ulcers are 
understandable because of the fact that no single 
specific causative factor has been established. 

Although the exact etiology of peptic ulcer 
still remains obscure, a combination of factors 
operate in the formation of peptic ulcers. Nu- 
merous workers have shown that secretion of 
acid gastric juice is such an important factor. 
The secretion of gastric juice is controlled by an 
intricate and complementary combination of 
nervous and hormonal factors. 

Formerly, the idea was held that during the 
cephalic phase the acid secreting cells were ac- 
tivated solely by vagal stimuli, while during the 
gastric and intestinal phase they were activated 
by mechanical or chemical stimulation of the 
antral mucosa causing liberation of gastrin as 
well as by the direct action of certain food prod- 
ucts. Recently, however, this concept has 
changed. 

The experimental investigations of Uvniis,!® 1° 
Stein and Meyer,' Linde,’ and Lim and Mozer,’ 
and the clinical observations of Glass and Wolf,‘ 
and Velander” indicate that the gastrin-contain- 
ing pyloric end of the stomach is involved in the 
acid-secreting mechanism which is the effector 
organ of vagal stimuli. Since the presence of acid 
gastric secretion is necessary for the production 
of duodenal and gastric peptic ulcers, the surgical 
treatment of such lesions is directed towards re- 
duction of gastric acidity to a minimum, in ad- 
dition to removing the ulcer and adjacent patho- 
logic tissues. This has been achieved by partial 
or subtotal resection of the stomach. The clinical 
observations of Finsterer,? and the numerous 
animal experiments of Wangensteen and _ his 


| co-workers'® have demonstrated that to prevent 


recurrent ulceration it is essential that the antrum 


‘| and a large portion of the corpus of the stomach 
} be removed. Resection of at least 70 to 75 per 
n.§ cent of the stomach is necessary to produce dimi- 

| hution of the gastric secretion during both gastric 


*From the Division of Surgery, Denver Gen- 
eral Hospital and the University of Colorado 
School of Medicine. 
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SUBTOTAL GASTRIC RESECTION WITH BILLROTH I RECONSTRUCTION 
UTILIZING THE TRANSVERSE COLON 


Davip H. Warkins, M.D.* 


and cephalic phases of digestion. It is not possible 
to obtain complete elimination of gastrin since 
Uvniis and Komarow have shown that gastrin 
is also produced in the duodenal mucosa. 

Until recently surgeons all over the world 
generally seemed to agree that an extensive 
gastric resection (75 to 80 per cent) in which the 
antral mucosa is completely excised was the 
procedure of choice for peptic ulcer, the opera- 
tion being carried out on the Billroth II plan of 
operation, using a short retrocolic jejunal loop 
employed in effecting gastrointestinal continuity. 
The only other operation that has had any general 
acceptance is the Billroth I gastric resection. 
Then, under the influence of Dragstedt, vagotomy 
was reintroduced and produced a worldwide 
interest. Most of the enthusiasts for vagotomy, 
however, add an auxiliary drainage procedure 
such as gastrojejunostomy to insure satisfactory 
gastric emptying following interruption of the 
vagus nerves. 

Druckerman and co-workers* studied a group 
of 385 consecutive gastrectomies for duodenal 
ulcer. In 165 cases, infradiaphragmatic vagotomy 
was combined with a gastrectomy. The combined 
operation produced a consistently higher per- 
centage of patients with gastric anacidity; the 
results convinced these men that the use of the 
combined operation was warranted when the op- 
erative risk was not materially increased. 

Smithwick and Farmer" have stated that the 
physiologic effects of hemigastrectomy combined 
with resection of the vagus nerve compared 
favorably with those following removal of a larger 
portion of the stomach, and that this procedure is 
more advisable than subtotal gastrectomy alone. 
Most investigators have concluded that the only 
group of cases of peptic ulcer in which vagotomy 
has an established position as a routine pro- 
cedure is that of gastrojejunal ulcer. 

More recently modifications of the classic sub- 
total gastrectomy have been suggested as alterna- 
tives. Connell’ suggested fundusectomy to excise 
the acid secreting area of the stomach. Wangen- 
steen'® suggested a modification of Connell’s 
procedure in which the entire greater curvature 
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from the area immediately to the left of the 
esophagus to the antrum is excised, converting 
this segment into a tube. Recently, however, 
Wangensteen®® demonstrated that Connell’s 
fundusectomy and his previous tubular resection 
did not remove enough of the acid secreting area 
to protect against recurrent ulcer. He presented 
(1952) a revival and modification of the seg- 
mental gastric resection of Mikulicz," in which 
not more than 10 per cent of the entire stomach 
or 15 per cent of the acid secreting area is pre- 
served. This procedure was accompanied by an 
adequate pyloroplasty since the excision of a 
wide gastric segment deprives the distal end of 
the stomach of its vagus nerve supply. 

The results with a group of 90 patients on 
whom this segmental resection was carried out 
for the preceding two and a half years were com- 
pared with those obtained from 953 patients who 
had gastric resections of the Billroth II type for 
benign lesions of the esophagus, stomach or 
duodenum by MacLean and his associates.? The 
operative mortality for the patients having 
either operation was 2.7 per cent. After the 
procedure only five of the patients had any free 
acid, the highest value being 30°. About half 
of the patients with segmental resections had 
distress shortly after eating, while slightly less 
than half the Billroth II patients had the same 
distress. Only one-quarter of the segmental group 
was below ideal weight. There was no case of 
recurrent ulceration. 

Zollinger and Ellison*! emphasized that many 
gastric operations produced distressing post- 
operative complications unrelated to the original 
disease, and probably referable to the surgical 
procedure. He studied the postoperative weight 
trends in 203 peptic ulcer patients one to six years 
- after operation. A direct relationship between the 
type of surgery and the nutritional status was 
observed. He found that the best weight gains 
occurred in patients having vagotomies and 
gastroenterostomies or in those with vagotomies 
and 60 per cent gastric resections and gastro- 
duodenostomies. 

It must be emphasized that not all postprandial 
symptoms complained of by the patients who 
have undergone subtotal gastrectomies are 
sequelae of the operation or recurrences of their 
peptic ulcers. Pain shortly after food should 
always suggest gallbladder disease or perhaps a 
lesion of the large bowel. Anorexia, weight loss, 
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and vomiting can mean carcinoma in the gastr, 
remnant, or the patient may have chronic » 


tention and be passing into uremia. The paij 


produced by stomal ulcer following a Billrothfi 


II type of gastrectomy can be like that whic 
sometimes accompanies dumping, for both tenj 
to come on sooner after food than does the pain 
of duodenal ulcer. Reflux peptic esophagiti 
quite often coexists with duodenal or gastri 
ulcers. 

Formerly, emphasis was centered on employ. 
ing an operative method which secured for the 
patient the greatest possible protection againg 
recurrent ulceration, while other late postopen- 
tive disturbances, such as anemia, postcibal 
distress and nutritional disturbances were ae. 
corded less importance and often were regarde 
as the price to be paid to obtain cure of the peptic 
ulcer. In more recent years, however, thex 
postgastrectomy complications have called fo 
greater interest, particularly since the number 
patients suffering from these disorders has in 
creased in proportion to the number of gastric 
resections performed. At the present time, more 


and more attention is being given to these com-} ' 


plications and means for preventing their oc 
currence. 

The symptoms which occur, after eating, in 
patients who have undergone subtotal  gas- 
trectomy may be divided into those which oceur 
early after eating and those which occur at a later 
time following the ingestion of food. Meurling" 
has defined postcibal symptoms as including all 
those occurring immediately or within half an 
hour following the ingestion of food. He admits 
that it is difficult to establish a definite time limit 
since the same symptoms may appear following 
varying periods of time. In general, however, 
they rarely occur more than 45 min. to 1 hr. 
after eating. These symptoms may be classified 
as follows: (1) symptoms which originate prin- 
cipally from the small intestine. Among these 
symptoms are included the following syndromes: 
dumping stomach, jejunal distention, irritation 
of the small intestine by increased motor ac- 
tivity, splanchnic hyperemia, jejunitis, allergy, 
afferent loop reflux, and afferent loop stasis. 
(2) Symptoms arising mainly from the gastrie 
remnant: gastric distention, gastritis, achylia, 
and stretching of the gastric remnant. (3) Other 
causes: hypoglycemia, hyperglycemia, anemia, 
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“Hianeous, such as decreased serum potassium. 


The occurrence of such postcibal symptoms fol- 


of lowing partial or subtotal gastrectomy and their 


incidence in different series varies according to 
a definition of the syndromes or the correspond- 
ing nomenclature used by those reporting them, 


fas well as upon the thoroughness with which the 
iu patients are questioned concerning symptoms. 


In the literature, the reports of incidence vary 
fom 5 to 75 per cent. Meurling (1953) found 


| 32.7 per cent have no postcibal symptoms, 26 per 


cent had slight or latent symptoms, and 41.3 
per cent had definite postcibal symptoms. His 


| observations were based on a follow-up of 624 


cases including both Billroth I and Billroth I 


1 types of gastrectomy. 


It is agreed that the extended subtotal gas- 
trectomy renders the patients free from their 
previous symptoms and greatly decreases the 
chances of recurrent jejunal ulcer. Radiologically, 
there is usually no filling of the afferent loop, 


in} and the stomach remnant empties in 14 to 1 hr. 


However, a majority of such patients do not gain 
weight, and they have minor postcibal symptoms. 


.| The so-called postgastrectomy syndrome _in- 
.} cludes not only certain postcibal symptoms but 


also a considerable loss of the ability to gain 
weight and renders these patients incapable of 
work demanding great activity. Attempts have 


_ been made to devise a procedure which would 


combine the virtues of subtotal gastrectomy and 
yet propel food into the duodenum. To obtain a 
recurrence rate as low as 4 per cent, 75 to 80 per 
cent of the stomach, including the pyloric 
sphincter, must be removed with the subtota! 
gastrectomy followed by a Billroth II type of 
anastomosis. In this procedure the duodenum 
and 12 inches of jejunum are excluded from the 
food stream. The crop function of the stomach is 
destroyed and only a partial stomach reservoir is 
left. Food is not macerated and passed gradually 
to the duodenum, but rapidly enters the small 
intestine in essentially the same form in which it 
has been swallowed. The deficiencies in basic food 
substances are thus due to inadequate intake, 
inadequate digestion, and failure of absorption. 
The rapid passage into the jejunum contributes 
to further rapid passage throughout the small 
intestine. 

Particularly since the end of World War II 
humerous reports have been made documenting 


the occurrence or exacerbation of pulmonary 
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tuberculosis following subtotal gastrectomy (Gor- 
det*). Postgastrectomy marasmus has _ been 
reported by Moroney. 

In 1951, Moroney” reported the use of the 
transverse colon to replace and restore the ex- 
cised stomach and to re-establish the alimentary 
canal providing a continuous channel between 
the gastric remnant and the duodenum. The use 
of a segment of colon restores the reservoir or 
crop function of the stomach, it preserves the 
function of the duodenum, and minimizes inter- 
ference with small bowel function. The resistance 
of the colonic mucous membrane to acid peptic 
digestion has been demonstrated by cases in man 
of gastrojejunocolic fistula in which the repair of 
that fistula resulted in segments of colonic mucosa 
being implanted in the stomach wall. Some of 
these cases have been followed for 7 years, 
gastroscopically and radiographically, and they 
have shown no abnormality. Similarly, in 1952, 
Henley® devised a procedure which would 
combine the virtues of subtotal gastrectomy and 
yet enable food to enter the duodenum as in a 
Billroth I type of operation, using segments of 
jejunum varying between 4 and 8 inches in 
length according to the amount of stomach and 
duodenum removed. In cases where both of 
these procedures were applied to cases of the 
so-called postgastrectomy syndrome as remedial 
measures, the poor appetite was replaced by 
normal desire for food, and the persistent weight 
loss was regained. 


OPERATIVE TECHNIQUE 


Resection of the stomach is carried out accord- 
ing to the precepts of the presenting pathology. 
In the case of duodenal ulcer a 75 per cent 
gastrectomy is performed, removing both vascu- 
lar arcades and the lesser curvature of the 
stomach, so that a gastric stoma is formed whose 
diameter approximates that of a transversely 
sectioned colon. In the case of carcinoma of the 
stomach, involving the pyloric third, a 75 per 
cent distal subtotal gastrectomy is carried out 
with removal of the greater omentum, detaching 
it from the transverse colon by the Hay Groves 
maneuver. In cases of carcinoma of the stomach, 
involving the middle and proximal thirds, total 
gastrectomy is performed by the combined 
thoracoabdominal approach, and intestinal con- 
tinuity is re-established by utilizing a portion of 
colon as previously described by us. In those 
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Fia. 1. After distal subtotal gastrectomy the duodenum has been transected in its first portion, and 
the proximal gastric remnant remains. In the classic reconstruction the duodenal stump has been closed 
and a gastrojejunostomy has been made to establish gastrointestinal continuity (Billroth II type of 


reconstruction). 


cases of carcinoma of the stomach which sec- 
ondarily have invaded the colon, the involved 
portion of the colon, together with its mesentery, 
is resected en bloc. Such a maneuver, however, 
does not exclude the use of another portion of the 
colon as a gastric replacement. 

The colon secretes a considerable amount of 
mucus which is particularly potent in neutralizing 
the secretions and repressing the enzymes of the 
upper gastrointestinal tract. It has the advantage 
of being markedly distensible, and experience has 
demonstrated that it can be used in antiperistaltic 
direction. The interposition of a segment of colon 
between the remaining gastric remnant, or in the 
case of a total gastrectomy, the esophagus, be- 
tween the viscus and the duodenum, is that bile 
and the alkaline secretions of the upper small 
intestine are prevented from retrograde inunda- 
tion of the esophagus to produce an alkaline 
esophagitis. This plan of utilizing the transverse 
colon would appear to be more circumspect than 
the use of a free loop of jejunum because of the 


susceptibility of jejunal mucosa to peptic diges- 
tion. 

Following mobilization of the stomach, the 
duodenum is transected and the entire viscus 
turned to the left. Before the proximal end of the 
stomach is transected, a suitable portion of the 
transverse colon is selected with regard to ade- 
quate vascularization. A small hemostat is 
passed through an avascular portion of the meso- 
colon close to the bowel. Two Allen clamps are 
placed obliquely across the transverse colon at its 
right extremity, excising a wedge of transverse 
colon on the antimesenteric border. A similar 
procedure is carried out at the left extremity of 
the selected segment of transverse colon. It has 
been unnecessary to divide any major colic ves- 
vels and no mesocolic incisions are necessary. 
Following the division and isolation of the colon 
segment, the butt ends of the remaining colon are 
approximated in end-to-end fashion in one or two 
layers. The isolated segment of the transverse 
colon is then rotated 180° so that it comes to lie 
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Fig. 2. In the method of reconstruction wre here the same type of reconstruction is carried out 
as in fig. 1, but continuity is re-established by intercalating a segment of transverse colon between the 


losed § gastric stoma (fashioned in the Hofmeister- Finsterer manner) and the duodenal orifice. The segment is 


nicely in the supramesocolic compartment of the 
iges- } abdomen. 

The coloduodenal anastomosis in most cases is 
the J very simple matter. If the duodenum is too 
SCS } large following transection, the well known 
the } method of slightly wider bites on the larger side 
the | obviates it. If the ulcer is adherent posteriorly, 
ade- } and this is frequently the case, the duodenum is 
| 8 | transected in open fashion without the use of 
€30- | camps. No attempt is made to remove the ulcer 
are | crater. 

tits | If the duodenum can be mobilized so that an 
adequate anterior wall can be obtained, anasto- 
mosis or closure can be accomplished. If the 
tai duodenum is small and narrow, it is cut along its 
lower border; otherwise, stricture and obstruction 
ry. | May supervene. The coloduodenal anastomosis 
Jon | “an be accomplished in one or two layers. The 
are | Most important consideration is that this 
wo } anastomosis be performed with interrupted 
tse } sutures throughout. It is perfectly safe to suture 
lie | the colon to the crater of the ulcer rather than to 


rotated 180° after sectioning for ease in anastomosis. 


attempt a difficult mobilization from the head 
of the pancreas. In many cases, if a single layer 
of sutures is desired, a vertical mattress suture in 
which the first stitch includes all layers of the 
walls of the two viscera and the second includes 
only the serosal or muscular layers will result in 
effective invagination of the mucosa. In difficult 
cases, the posterior layer of the anastomosis may 
be accomplished by horizontal mattress sutures 
as in a low sigmoid resection. 

Following completion of the coloduodenal 
anastomosis, the portion of the stomach to be 
resected is determined. An Allen clamp is placed 
at right angles to the greater curvature and marks 
off a gastric stoma equal in length to that of the 
divided transverse colon. From the end of the 
Allen clamp a Furniss clamp is placed obliquely 
between that point and the esophagus so that 
the entire lesser curvature is removed. The lesser 
curvature is sutured in two or three layers. The 
gastrocolic anastomosis is accomplished in two 
layers. All that remains to be done is to make sure 
that no rent exists in the transverse mesocolon. 
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Fig. 3. Preoperative roentgenogram shows evi- 
dence of a prepyloric ulcer. 


Fia. 4. Postoperative roentgenogram shows the 
neostomach immediately after the ingestion of a 
barium meal. Some barium remained in the pouch 
after 4 hr. 
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POSTOPERATIVE CARE 


No special considerations are necessary ex 
that the patient should be ambulated the oie 
of the day of surgery, and the diet should begin, 
with semisolid food, liquids being withheld untj 
after the completion of the solid portion of th 
meal. Alimentation may begin as soon as flatys 
is passed by rectum. Many patients have symp. 
toms of gastric delay or atony, which diminish 
gradually over the first three postoperative 
months. These symptoms usually appear x 
complaints of epigastric fullness and discomfort 
in the left upper quadrant, which improve 
spontaneously about half an hour to an how 
after the ingestion of the meal. Many patient 
find that they are unable to take cold liquid 
without precipitating rather severe epigastric 
cramps. In most patients we have found that the 
immediate postoperative status is improved by 
the exhibition of belladonna and other anti- 
spasmodics. 

The gastric capacity is a cunapeaiice of the 
capacity of the gastric remnant plus that of the 
colon loop. Retrograde movements occur, and 
their effects appear to be beneficial. The pattem 
of small intestinal motility appears normal. The 
secretion from the stomach shows an excess oi 
mucus and achlorhydria in most patients. 


GENERAL OBSERVATIONS 


We have performed subtotal gastrectomy with 
reconstruction according to the Billroth I plan 
in 41 cases, 35 of which presented duodenal 
ulcers, utilizing segments of transverse colon to 
join the gastric stoma to the duodenum. The 
indications for operation have been the same as 
for any type of gastric resection. In all our cases 
this procedure has been one of election, and the 
colon has been prepared. We do not believe that 
one would be justified in attempting this type of 
reconstruction in cases of emergency gastrectomy 
with an unprepared colon. Here, Henley’s opera- 
tion utilizing the jejunum should be considered. 
In our admittedly limited series of 41 cases, we 
have had one case of recurrent ulceration at the 
gastrocolic junction. This patient presented inter- 
mittent symptoms of gastric obstruction, and at 
operation the presence of the ulcer was verified. 

The assumption has been made that the ut 
fortunate sequelae of gastrectomy reside in the 
method of reconstruction. In view of the numer 
ous procedures now being evaluated in the search 
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or a better “ulcer operation” we felt justified in associated with transient postoperative disturb- 
ittempting the reconstruction proposed here. ances of motility. Usually the early convalescence 
Whether a colon implant is intercalated be- following a Hofmeister-Polya type of operation is 
ween the esophagus and the duodenum in the more satisfactory than the early response of the 
.ase of total gastrectomy or between the stoma of _ Billroth I. There is no retention or distention of 
he gastric remnant and the duodenum in the _ the gastric remnant. However, as time passes, the 
ase of subtotal distal gastrectomy, in our ex- patient with the Polya type of operation is more 
erience, all types of colon segment implants are likely to develop symptoms of the so-called 
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Fig. 5. Results of the provocative pepsinogen test. The ordinates represent tyrosin units; the ab- 
UD: ¥ scissae represent time in hours. The poststress curve (solid black) was obtained after the administration 
the § of adrenocorticotropic hormone (ACTH) intravenously. The value 858 is the highest value we have re- 
met- corded; it was obtained from a patient after craniotomy for aneurysm. He died of bleeding duodenal 
uleer. Note the low values obtained in the colon implant cases after gastric resection. 
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postgastrectomy syndrome. In our cases the early 
postprandial cramps have’ usually rather 
promptly subsided with limitation of fluids taken 
at meal times and with the administration of 
antispasmodics. In general, the course has been 
one of steady, continuous improvement. How- 
ever, some patients have continued to be unable 
to ingest certain specific substances, especially 
very hot or cold liquids, without discomfort. 

Regurgitation of undigested food and _ bile 
which is seen occasionally as an intermittent 
occurrence after total gastrectomy with colonic 
replacement has not been observed in this group, 
presumably because of preservation of the cardia. 

No instances of the usual postgastrectomy 
dumping syndrome have been found. 

The examinations of the aspirates from the 
neostomachs have shown anacidity or very low 
values for free acid. The fluid is generally very 
mucoid; aspirates are all obtained in the morning 
from the fasting viscus. We have been using a 
method for assessing the ability of the stomach 
mucosa to produce pepsin in response to a stimu- 
lus as an index of treatment and prognosis. This 
method we have called the provocative pepsino- 
gen test; it will be reported in detail elsewhere. 
Illustrative cases are shown in figure 5. The low 
values obtained in the three cases of subtotal 
gastrectomy with transverse colon implant 
illustrated there compared to the value obtained 
from a typical subtotal gastrectomy are il- 
lustrated. Zero values are obtained with this test 
in cases of total gastrectomy. 

The resistance of the colonic mucosa to the 
secretions produced by the residual gastric 
remnant within the time interval study has been 
well demonstrated by gastroscopic observations 
in addition to the roentgenologic examination. No 
. abnormalities of the mucosa were noted except in 
the one case of recurrent ulcer. The evaluation of 
this procedure must await time and a broader 
basis of observation. The longest follow-up which 
we have in our series is 5 years and 3 months. 


SUMMARY 


The rationale and technique for performing 
subtotal gastrectomy with restoration of con- 
tinuity accomplished by the intercalation of a 
segment of transverse colon between the gastric 
remnant and the duodenum is reported. Subtotal 
gastric resection in the cases of duodenal ulcer of 
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75 to 80 per cent is an essential preliminary 
decrease gastric hypersecretion. 

The use of a segment of transverse colon mak 
possible a Billroth I type of reconstruction suby. 
quent to gastric resection. The segment , 
transverse colon is ideally adapted anatomic 
to restore the crop function of the stomach. Foo 
is held in the neostomach and delivered slow} 
to the duodenum. 

The immediate results suggest that the prese, 
vation of total duodenal function as an acti: 
factor in digestion is worthwhile. All patient 
have maintained their weight or gained abow 
the preoperative value. All types of colon sg 
ment implants are associated with  transiexi 
postoperative disturbances based alter 
motility of the segment. 

No instances of the postgastrectomy syndrony 
(“dumping’’) have been encountered. Caution i 
necessary in evaluating the long-term results ¢/ 
this procedure. One case of recurrent ulceration i 
the gastrocolic anastomosis was observed amon 
41 cases. 
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THE NEW SURGICAL TREATMENTS FOR PARALYSIS AGITANS 
M. Struck, M.D. 


Denver, Colorado 


Since the latter part of the last century, many 
neurosurgical procedures have been devised to 
relieve disabling diseases, both those of neuro- 
logical origin and those of other origins which do 
not respond well to medical therapy. At this time 
[ wish to review exclusively the various pro- 
cedures developed in the attempt to relieve pa- 
tients with paralysis agitans. 


SYMPTOMS AND SIGNS 


Paralysis agitans is a chronic, slowly progres- 
sive disabling disease syndrome of the nervous 
system. Patients have rigidity, tremor, weakness 
and subjective symptoms of warmth, hot flashes 
and flushes. They have the sensation of rushes of 
blood, excessive sweating, salivation, and oculo- 
gyric crises. Marked weakness in the hands is 
demonstrated in writing and in other finely co- 
ordinated tasks. Weakness and tremor are ap- 
parent in the muscles of the face and throat: 
articulation and phonation are awkward, the 
tongue has a constant rhythmic motion which 
makes speaking and swallowing difficult and the 
orbicularis muscles about the eyes twitch con- 
stantly. 

While muscle tremor may be so minimal that 
it is not apparent, it is usually the most disabling 
symptom. The alternating, rhythmic tremor 
oscillates at a regular rate of three to four times 
per second while the patient is at rest or moving 
voluntarily. It is increased in amplitude by 
anxiety, excitement, fatigue, self-consciousness, 
cold, and muscular effort. As a person so afflicted 
begins to perform a useful movement, such as 
reaching for something, the amplitude of his 
tremor is increased; but as he firmly grips, pulls or 
carries out a firm-willed motor activity, the 
tremor is abolished for a short period. It is also 
lulled into inactivity by sleep. The severity of the 
tremor and the areas of the body affected usually 
increase as the disease progresses. 

Rigidity is second only to tremor as a disabling 
symptom. It slows the patient’s performance O, 
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most all purposeful muscular activity such as 
walking, talking and writing. When he starts to 
walk, he is slow off the mark and drags his feet in 
getting started. He may walk with an antero 
pulsive gait, shuffling his feet and maintaining a 
bent forward posture. On command to halt he 
pulls up short with difficulty. He suffers a loss of 
facial expression which is commonly described as 
masked facies. The muscles stand out firm in the 
extremities involved. They are resistive to passive 
motion and act as a group when they are moved. 
The antagonist muscles occasionally relax in steps 
like a cogwheel. 

The significance of mental and physical in- 
ertia as a symptom of this disease is too com- 
monly overlooked. At times it is so severe that 
it reduces to an absolute minimum the patient's 
capacity to perform useful or profitable acts. 
Unfortunately it is often construed as mental 
deterioration. 


PATHOLOGY 


The essential pathology of paralysis agitans is 
usually some cellular loss in ‘portions of the extra- 
pyramidal system. 

In the opinion of some neuropathologists the 
changes are limited to the globus pallidus and 
substantia nigra, but changes have also been 
found in most of the basal ganglia and in portions 
of the extrapyramidal system. Strange as it may 
seem, tremor, rigidity, and weakness may be 
unilateral while pathologic changes are bilateral, 
or vice versa, proving that functional localization 
within the basal ganglia and extrapyramidal 
system is not so clear as in the pyramidal system. 
The slow development of this concept of cerebral 
organization and function has been a major 
factor in delaying the orderly development of 
surgical procedures for the relief of this disease. 


PYRAMIDAL SYSTEM 


The fact that in patients with paralysis agitans 
tremor and rigidity cease and are replaced by 
spasticity and paralysis following a “stroke” on 
the side of the body involved has led many 
surgeons to attempt to reproduce the desirable 
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portions of this effect by operations which 
amage or destroy a portion of the nervous 
ystem. 
’ Sir Vietor Horsley in 1890 considered paralysis 
witans as “a form of cortical discharge” and 
moved the portion of the motor cortex supply- 
ng the extremity involved in the tremor, thus 
erforming the first recorded case of brain surgery 
or this condition. His enthusiasm for this pro- 
edure appears to have waned immediately, for no 
additional cases seem to have been recorded. 

In 1937, Bucy performed motor and Klemme 
premotor cortical excisions to alleviate tremor 
and rigidity. Bucy theorized that it was essential 
9 remove a portion of the motor cortex or to 
nterrupt pyramidal pathways to gain beneficial 
results. Removal of the motor cortex, however, 
resulted in replacing tremor and rigidity in an 
xtremity with paralysis and spasticity. Klemme 
theorized that relief could be gained by premotor 
cortical excision alone and was successful in 
more than 700 cases in relieving tremor and 
rigidity without paralysis and spasticity. 

Following Bucy’s analysis that a portion of the 
pyramidal system must be destroyed or removed 
to relieve paralysis agitans, additional operative 
procedures were designed and carried out to 
interrupt other portions of the pyramidal path- 
ways below the precentral gyrus at various levels 
along its course downward through the brain, 
brain stem and upper spinal cord. 

Meyer and Browder sectioned this tract at the 
level of the anterior limb of the internal capsule. 
Walker sectioned the cerebral peduncles, and 
Putnam sectioned the pyramids in the upper 
cervical spinal cord. Others have performed 
similar procedures. The inevitable result of these 
procedures was to replace involuntary tremor 
and voluntary movement with paralysis and 
spasticity. To some patients even paralysis and 
spasticity were a welcomed relief from the severe 
constant tremor. However, in many of these 
cases after a year or more the tremor and rigidity 
returned. Logically this treatment was aban- 
doned. As Horsley apparently concluded that the 
results did not warrant continuation of his pro- 
cedure, so have those who devised and carried out 
procedures which interrupted pyramidal path- 


_ | Ways. Let us make it clear that these procedures 


have been essentially limited to sectioning or 


, | estroying portions of the pyramidal system. 


Recent surgical procedures have largely been 
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designed to damage or destroy portions of the 
extrapyramidal system rather than the pyramidal 
system, for these avoid paralysis and spasticity. 

A clear definition of the two systems—the 
pyramidal and the extrapyramidal—cannot be 
made either physiologically or anatomically. But 
for the sake of terminology, the terms will be used 
in this presentation, the pyramidal system being 
construed as that which mediates voluntary or 
phasic movements, and the extrapyramidal 
system as that which subserves tonic control over 
the final common pathway. 


EXTRAPYRAMIDAL SYSTEM 


Anterior capsulotomy combined with removal 
of the head of the caudate nucleus as carried out 
by Meyer and Browder has met with encouraging 
results. This technique involves damage to the 
extrapyramidal system and possible damage to 
the pyramidal system. 

In addition, Meyer and Browder have removed 
the head of the caudate nucleus and a third of 
the globus pallidus and putamen. These methods 
led Meyer to the procedure of solely sectioning 
the emergent fibers from the globus pallidus. 
Originally he sectioned these fibers by direct 
surgical attack. Recently, however, he has pro- 
duced lesions of this same region by destructive 
suprasonic sound waves. Despite the beneficial 
results, these procedures do not lend themselves 
to wide spread use as they are technically so 
involved and so costly. 

Cooper has performed three procedures, one in 
which he occluded the anterior choroidal artery, 
another in which he performs a chemical ablation 
of the medial globus pallidus, and a third in 
which he does a chemical destruction of thalamic 
nucleii. 

Spiegel and Wycis in discussing the first pro- 
cedure say, “Since this blood vessel [the anterior 
choroidal artery] supplies not only the globus 
pallidus and the ansa lenticularis but also the 
red nucleus, the corpus Luysi, the substantia 
nigra, the reticular portion of the internal capsule, 
the cerebral peduncle, and the optic tract, it is 
difficult to relate the effect of this operation to a 
specific structure.” By this procedure some 
beneficial results have been attained, but because 
standard results cannot be predicted it has been 
discontinued. 

Cooper’s 1956 evaluation of his second pro- 
cedure is as follows: ““Chemopallidectomy for the 
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treatment of Parkinsonism can yield consistently 
good results. The mortality rate is very low, as is 
the incidence of other complications.” His review 
reveals undoubted improvement in many cases. 

Cooper’s latest technique of thalamic nucleii 
destruction remains to be evaluated. 

More recently Spiegel and Wycis, Narabayaski 
and associates, Guiot and Brion, and many 
others have performed procedures in which 
portions of the globus pallidus are damaged or 
destroyed by electrocauterization. In these cases, 
electrostimulation is used to assist in orientation 
of the tip of the needle. The placing of the needle 
was originally followed by multiple spot coagula- 
tion of the tissue to be damaged. However, 
recently spot coagulation has been replaced by 
cautery loop destruction which produces a more 
discrete lesion. 

There is no doubt that Spiegel and Wycis have 
been the only ones able to make discrete deep 
lesions in the brain with the sterotactic instru- 
ment. But no one by manual insertion of a 
catheter or needle into specific brain structures 
has been able to make discrete brain lesions with- 
out a high degree of complicating brain injury. 

My main objection to the procedures in which 
the globus pallidus or thalamus is destroyed or 
damaged by electrocoagulation or chemical 
ablation is that the technical difficulties in per- 
forming a discrete lesion are so great. Further- 
more, the experience of most neurosurgeons with 
procedures that damage or destroy the brain is 
that in many instances cerebral function along 
with the disabling symptoms for which the 
surgery was performed returns after a year or 
two. In addition, the procedures attacking the 
globus pallidus have failed to relieve oculogyric 
crises, facial tremor and tongue and_ throat 
’ tremor. Instances are also being reported of 
spastic hemiplegia following attempts at ablation 
of the globus pallidus by insertion of the needle 
manually. 

That procedures involving the extrapyramidal 
system relieve the tremor and rigidity without 
substituting spasticity and paralysis, while those 
involving the pyramidal system leave the patient 
spastic and partially or completely paralyzed has 
been demonstrated by many surgeons. 
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Of the procedures involving the extrapyramic 
system, the technique of premotor cortical 
cision presents the fewest technical difficultis 


This method is usually briefly referred to in mg G, G 
discussions, but in none that I have reviewed hy 

it been carefully evaluated. It consists of a pp Porpk 
motor excision of the frontal cortex, either w; geon. I 


lateral or bilateral, followed by an active progr made a 
of rehabilitation. very 
It has been my privilege not only to see thi Qne s 
work performed initially, but to follow it througfland con 
the years, observing cases before and_ afte sin, th 
treatment reviewing the pathologic porphyt 
material from these cases. I have performed th ierhosis 
procedure as it was originally designed and hay heavy 1 
gradually modified it. The original use of gener lagra, 2 
anesthesia has been replaced by local anesthesia parbitu 
Block removals which occasionally have resultei§ Cong 
in weakness and spasticity have been replaced bif disease. 
discrete subpial resection of premotor cortefipyt ren 
using motor suction which avoid weakness ani§ fischer 
spasticity. Wide block removals have been re crystali 
placed by localized excisions. This modifiel§ propor, 
method with some lesser refinements has beef congeni 
applied bilaterally with equal results. the sur; 
The premotor cortical excision for the relief cf - One 1 
paralysis agitans is to me the procedure fsite of | 
choice. I believe my experience and the experience are: 
of others has refuted the need to damage of 1, TI 
destroy any portion of the pyramidal system t§ marrow 
obtain satisfactory results in the surgical treat} chiefly 
ment of paralysis agitans. The premotor cortil§ nantly 
excision is certainly of greater benefit to th§tum, i 
patient than any procedure which leaves hitf amount 
partially or completely paralyzed. amount 
The technical difficulties of deep operation ing a de 
upon the brain, I am certain, will shortly resul# 2. H. 
in their abandonment. In the past, operative§ the prit 
procedures on the central nervous system whieh formati 
could not be done under direct vision soon fél§ Anot 
into disrepute. I am convinced that current deep its clini 
procedures, except the sterotactic procedure 0§ Cong 
the hands of Spiegel and Wycis, will soon be seen in 
replaced by discrete premotor cortical excision. § dark re 
I wish to express my appreciation for the crit: i 
cism and helpful advice of Dr. AR. Buchanat, 
Professor of Anatomy, at the University @ 
Colorado. 
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rtical 
ficulties 
in mo 
ewed hy 
of apf Porphyria can be a trap for the unwary sur- 
ther uni eon. It is confusing but the diagnosis can be 
ruil nade as long as the condition is considered in 
very ease of an acute abdomen. 
One should distinguish between porphyrinuria 
and congenital porphyria. In cases of porphyrin- 
Huria, there are increased amounts of normal 
porphyrins in the urine. This is seen in hepatitis, 
cirrhosis, pernicious anemia, aplastic anemias, 
heavy metal poisoning, alcoholism, sprue, pel- 
Wlagra, and chronic addiction to morphine and 
esi barbiturates. 
Congenital porphyria is a relatively rare 
Wmdisease. It was first described by Gunter in 1911, 
“but remained dormant until 1915, when Hans 
SFischer first described, named, and isolated in 
fcrystaline form, the uroporphyrins and co- 
proporphyrins studied in the famous case of 
‘8 beet congenital porphyria (Petry). Only recently has 
the surgical significance been realized. 
elief olf One method of classifying porphyria is by the 
ure Of site of porphyrin formation. The two recognized 
eriencel are: 
age off 1. The erythropoietic form in which the bone 
tem t/§ marrow contains large amounts of porphyrin 
treat- chiefly in developing normablasts and predomi- 
orticl nantly in the form of uroporphyrin. This, in 
to thfturn, is excreted in the urine in abnormal 
s hinf amounts. Spleens of these patients contain large 
amounts of uroporphyrin, presumably represent- 


ation§ ing a destruction of porphyrin laden erythrocytes. 
resuli® 2. Hepatic form in which the liver is regarded as 
rative 


the principal and only site of abnormal porphyrin 
formation. 

Another method of classifying porphyria is by 
its clinical picture; we prefer this method. 

Congenital photosensitive form. This may be 
seen in adults as well as infants. There may be 
Ff dark red urine, bulla and vesicle formation, with 
‘fhecrosis occurring in severe cases followed by loss 
of portions of the fingers, nose and ears. The 
teeth and gums may have a reddish hue, and 
hirsutism is not uncommon. 

Acute, intermittent porphyria. This type is more 
common, and its outstanding feature is its 
intermittency. There are psychic disorders, con- 
vulsions, facial palsy, peripheral neuritis and 
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muscular atrophy. There may be severe paralysis 
of the ascending Landry type, and death from 
asphyxia, which is the most common cause of 
death in this form. Weakness of the extremities is 
usually preceded by severe pain. Abdominal pain 
is seen in the severe form of this disease. It is 
usually cramping in nature, and may be general- 
ized or localized in the lower abdomen or pelvis. 
There is usually associated nausea, vomiting, and 
constipation with occasional complete ileus. Often 
the bowel symptoms are so striking that intestinal 
obstruction, volvulus, appendicitis, perforation, 
cholecystitis or pancreatitis may be suspected. 
It is not unusual for patients with this disease to 
have numerous scars over the abdomen, exempli- 
fying previous attempts of surgical intervention 
for a metabolic disorder. The ileus usually in- 
volves the duodenum, terminal ileum and a 
section of the colon; the cecum being most fre- 
quently involved. Jaundice may occur and liver 
damage may be demonstrated by appropriate 
tests. The cardiovascular system may be in- 
volved; with transient hypertension and periods 
of hypotension, due to vagal involvement. There 
may also be cardiac and retinal vascular spasm. 

Obviously every effort should be made to make 
an accurate diagnosis in order that needless 
surgery be avoided. Surgical procedures on these 
patients will often be all that is needed to produce 
their demise. Though there are multiple mani- 
festations of this disease, the following signs and 
laboratory findings will be of aid in their diagno- 
sis. Fever is unusual, the pulse may be elevated, 
the abdomen is usually soft and tender without 
rebound tenderness. There may be moderate to 
extreme abdominal distention. X-ray studies may 
reveal dilated loops of small or large bowel, proxi- 
mal to areas of spasm. Short, distended segments 
of intestines whose appearance have changed on 
serial films are the most common. Fluids levels 
may be demonstrable; the colon and especially 
the cecum being dilated. 

In this type of porphyria, pathologic changes 
occur in the nervous system and muscles. There 
may be severe atrophy and contracture. Micro- 
scopic sections of autopsy cases show a patchy 
degeneration of the myelin sheaths of the periph- 
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eral nerves and chromatolysis of the anterior 
horn cells of the cord. Changes have been re- 
ported in the Perkinje cells of. the cerebellum 
and the cells of the cerebral cortex, basal ganglia, 
hypothalamus and other parts of the central 
nervous system. 


CASE REPORTS 


The following three cases are typical of acute 
intermittent porphyria. 


Case 1. Mr. G. H. L., age 49, a white male stated 
that he was well until June 6, 1957, when he had 
sudden onset of high precordial pain with radi- 
ation to the thoracic spine while working as a 
painter. Associated tingling and numbness in the 
left hand; no dyspnea and no history of previous 
similar attack. Initial impression was acute myo- 
cardial infarction. 

Past history. Appendectomy had been performed 
five years previously and the appendix was said 
to have been normal. Since then there has been 
a large quantity of residual urine attributed to 
the spinal anesthetic. There were frequent attacks 
of lower abdominal pain with nausea and oc- 
casional vomiting with intermittent episodes of 
constipation. There was a severe episode of ileitis 
5 years ago and the patient was hospitalized 6 
years ago with diagnosis of sigmoidal volvulus 
spontaneously reduced. 

Family history. Noncontributory, one male child 
with abdominal cramps. 

Systems review. Other than present history and 
past history, essentially noncontributory. 

Physical examination. Blood pressure 130/90; 
pulse 88; respiration 24; temperature 98.6°F. 
Essentially within normal limits with the excep- 
tion of a moderate amount of nuchal rigidity of 
a questionable friction rub in the left chest. 

Laboratory and x-ray. Hemoglobin, 13 Gm.; 
white blood count, 6,650 with 49 polys and 51 
lymphs. Urinalysis: Specific gravity 1.016; 1-plus 
albumin; rare red blood cell and 4 to7 white blood 
cells; icterus index, 12 units. Electrocardiogram: 
Essentially normal. 

Course. On June 8, 1957, the pain disappeared 
from his chest, but he developed severe high epi- 
gastric pain which was referred to his back and 
upper left quadrant. The pain was steady and 
aching in nature. Examination of the abdomen 
at that time revealed marked tenderness in the 
epigastrium and left upper quadrant. There was 
no rigidity or rebound tenderness but the patient 
was heavily sedated and a true evaluation could 
not be obtained. The diagnosis of pancreatitis 
was entertained at that time, but a serum amylase 
was normal. Erect and recumbent films of the 

abdomen were ordered which revealed gas and 
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fecal material throughout the distribution of the 
large bowel with loops of small bowel gas. On the 
evening of June 8, 1957, surgical consultation was 
requested. Examination at that time revealed 


suprapubic tenderness, hyperactive bowel sounds, }s 


no evidence of hernia and large amounts of feces 
by rectal examination. Patient was checked fo 
residual urine and found to have 480 ce. 
Continuous gastric suction was instituted and 
an enema administered. Relief was evident by the 


next morning. By afternoon the pain recurred}: 


and began to localize in the right lower quadrant, 


Gastric suction was discontinued after 24 hr. andfs 


the patient started on oral fluids, however, this 
resulted in recurrence of nausea and vomiting 
within 2 hr. 

The impression at that time was intestinal ob- 
struction, probably caused by an adhesive band 
at the site of the old appendectomy. Conservative 
therapy was continued. 

On June 10, 1957, a barium enema was done, 
which was normal. By afternoon of the same date 
there was increasing right lower quadrant tender. 


ness and an increase in the pulse rate from 90 tofs 


125. The examining surgeon felt that this probably 
represented circulatory interference in an ob- 
structed segment of small bowel and a celiotomy 
was done the same day. 

Findings at operation. A dense adhesion was 
found at the site of the old appendectomy pro- 
ducing a partial obstruction of the small bowel. 
The bowel was dilated above and below the ad- 
hesion and it was not felt that the adhesion was 
the source of the patient’s trouble. There was no 
evidence of circulatory embarrassment of the 
bowel. There was noted a definite thickening of 
the bladder and large bowel. During the surgical 
procedure the patient exhibited some vasomotor 
instability reflected by periods of hypotension and 
hypertension. 


The first postoperative day the blood pressure}, 


varied from 140/100 to 100/60, the pulse rate vary- 
ing between 120 and 150. The temperature was 
elevated to 103.8°F. rectally. 

After reviewing the case and the operative find- 
ings, acute porphyria was suggested. The patient’s 
urine jug had been moved from between the beds 
into the sunlight when we went in to see him. lt 
was noted that the urine was abnormally dark in 
color. Urine specimens were sent to the laboratory 
and were strongly positive for coproporphyrins, 
uroporphyrins and porphobilinogen. The diagnosis 
was established. A complete slough of the ab- 
dominal incision down to the peritoneum occurred 
on the fourth postoperative day. This was treated 
with Dakin’s solution and Furacin dressings 3% 


cultures were positive for Escherichia coli and}, 


sensitive to Furacin. The area granulated in 
nicely and on August 6, 1957, a split thickness 
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tion of thefgraft was applied under local anesthesia with a abdominal cramping pain six weeks later and the 
as. On thef complete take. The patient is doing well and has _ possibility of a spontaneous abortion was con- 


tation was 4had no recurrence of symptoms to date. 


2 reveale/ 


vel sounds, }s 


ts of feces 


Case 2. Mrs. J. C. M., white female, age 31, 
tated that she had a sudden onset of severe, lower 
abdominal cramping pain on August 2, 1957, as- 


1ecked for} sociated nausea, but no vomiting. She was able to 


maintain liquids, but no solids. Her last bowel 


tuted and! movement was July 31, 1957. Oral Demerol had 
ent by the {given slight relief. She was first seen by us on 
| recurred August 4, 1957, (two days after onset), and was 
quadrant, }referred as a case of possible acute intestinal ob- 
24 hr. and{struction. The patient gave a history of similar 
ever, this} previous episodes once or twice yearly since the 
vomiting } age of 21, but none as severe as the present attack. 


Past history. Appendectomy at age of 14. In- 


stinal ob-fcomplete abortion February 1956. Suspected 
sive band? meningitis on two occasions during past 5 years 
servative§ but they were never proven by lumbar puncture. 


She was treated for renal colic on three occasions, 


vas done,§ but x-rays were negative for stones and she never 
ame datefhad hematuria or history of passing stones. 


t tender. 


Family history. Noncontributory. Last men- 


om 90 tofstrual period, June 23, 1957. 


probably 


Physical examination. Height 5'7”; weight 140; 


an ob-{blood pressure 110/60; pulse 84; respiration 16; 
eliotomy | temperature 98.6°F. Physical examination was 


within normal limits with the exception of the 


sion was}abdomen. There was moderate distention of the 
my pro-jentire abdomen with tenderness over the supra- 
|| bowel. f pubie area and in the right lower quadrant. No 
the ad-f rebound phenomenon. Hyperactive bowel sounds. 
sion was Rectal: negative with exception of large amounts 
> was no fof soft feces. Pelvic negative. 


of the 


Laboratory and x-rays. Hemoglobin, 13 Gm.; 


ening of {white blood count, 10,300 with 76 polys and 23 
surgical flymphs. Urinalysis: Acid with slight trace of 
somotorf acetone and 2-plus bacteria. 


sion and 


Erect and recumbent films of abdomen. There 


was distention of the large bowel with isolated 


pressure} segments of small bowel gas, probably in the 
te vary-} terminal ileum. 


ire Was 


Course. The patient was started on appropriate 


intravenous fluids. An enema was given with ex- 


ba fing pulsion of large amount of feces and gas. Pain 
atients} was controlled by 14 gr. morphine sulfate given 
he beds} at regular intervals. Remembering our previous 
him. It experience with acute porphyria, a urine specimen 
dark it} was sent to the laboratory for porphyrin examina- 
ratory tion. This was strongly positive for coprophyrins 
hyrins, and a trace of uroporphyrins. Twenty-four hours 
agnosis} after hospital admission the Levin tube was re- 
he ab- moved, the patient was comfortable and required 
curre?} minimal sedation. As pregnancy was suspected, 


treated 


Friedman test was done, which was positive. 


ngs ®1She was discharged on the sixth hospital day, 
symptom free. 


ted in 


This patient was placed under the care of an 


ckness} obstetrician. She had another episode of lower 


sidered, but the symptoms had a duration of 36 
hr. and remission was spontaneous. She has had 
a normal course to date. 

Case 3. L. L., 16-year-old white female. This 
patient was well until February 21, 1958, when 
she had sudden onset of lower abdominal pains, 
cramping in nature, with localization in the right 
lower quadrant. 

Past history. Patient’s father is known to have 
acute porphyria and one brother who had inter- 
mittent episodes of abdominal cramping and pain 
but never severe enough to require hospitalization. 

System review. Noncontributory. 

Physical examination. Moderate abdominal dis- 
tention, localized right lower abdominal tender- 
ness with no rebound phenomenon. Physical exam- 
ination otherwise within normal limits. We felt 
this represented the symptoms typical of acute 
porphyria and knowing her father had a similar 
episode recently, the urine was tested for porpho- 
bilinogens and reported as strongly positive. Co- 
proporphyrins were also present in excessive 
amounts. The acute abdominal symptoms sub- 
sided within three days; however, she had on- 
set of severe peripheral neuritis involving the 
right femoral and sciatic nerves. There was no evi- 
dence of swelling or discrepancy of skin temper- 
atures as compared to the normal left lower ex- 
tremity. She also complained of radicular type 
pains in her arms. There was no indication of a 
thrombophelebitis and it was felt that these pains 
represented a peripheral neuritis. Ten days after 
hospitalization the patient seemed to be well and 
was ready for discharge only to have severe bi- 
lateral chest pain associated with marked respira- 
tory difficulty and onset of mild state of shock. 
The possibility of a pulmonary embolus was con- 
sidered but it was felt her symptoms represented 
a bizzare manifestation of porphyria. Chest films 
were entirely normal. The pain disappeared six 
hours after onset. At the present time she is 
symptom free. 


DISCUSSION OF CASES 


Case 1 represents the confusing manifestations 
of this disease. The primary diagnosis at the time 
of admission was that of myocardial infarction, 
however as demonstrated in the case history the 
pain localized in the lower quadrant and was 
compatible with a partial or complete small 
bowel obstruction. 

Case 2 is representative of acute porphyria as 
there had been a 10-year history of intermittent 
episodes of lower abdominal pain, treatment for 
meningismus and renal colic with neither being 
proven. At this admission x-rays of the abdomen 


ey 
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were consistent with acute porphyria and the 
diagnosis determined by finding excess amounts 
of coproporphyrins and traces of uroporphyrins. 
Uroporphyrins probably would have _ been 
stronger had we had a urine specimen at the 
height of the attack. There is a possibility that 
the porphobilinogen would have also been posi- 
tive if the laboratory had examined the urine for 
this chemical abnormality but this test was not 
available at that time. 

Case 3 represents the familial tendencies of this 
disease in that this young white female had an 
episode very similar to that of her father but 
more marked peripheral neuritis than either of 
the other cases represented. There was in addi- 
tion, the rather confusing symptom of chest 
pain, dyspnea and cyanosis which was highly 
suggestive of pulmonary embolus; however this 
proved not to be true. 

Uroporphyrins are excreted in the urine only 
in the congenital forms of porphyrias. Type I 
uroporphyrin is characteristic of the photosensi- 
tive porphyria and type III or ‘““Waldenstrom” 
type uroporphyrins are found in patients of the 
mixed type. Porphobilinogen is present in urine 
of patients with intermittent acute porphyria 
and is the sine qua non. Porphobilinogen is a 
colorless substance of undetermined composition. 
If mixed with a mineral acid and allowed to stand 
it is converted into a red substance, porphobilin. 
In other types of porphyria and porphyrinuria 
in which porphobilin is not formed, the urine is 
usually only slightly darker than normal. 

Porphobilinogen is specific to acute porphyria, 
however it must be remembered that this 
substance will disappear rapidly from the urine 
during the remission of the acute phase of 
intermittent porphyria and an excessive amount 
of coproporphyrins may be found with negative 
uroporphyrins or porphobilinogen. It also stands 
to reason that the laboratory must be especially 
careful in its extract of uroporphyrins for many 
times the urine has not been converted from an 
alkaline to an acid state, and if not, the uro- 
porphyrins or porphobilinogen will not appear. 

There have been numerous theories advanced 
as to the cause of porphyria; including barbitu- 
rate addiction, alcoholism, and lead poisoning. 
However, numerous studies have proven that 
these conditions are not the primary cause, but 
will produce exacerbations of a latent congenital 
porphyria. 

The surgeon faced with what appears to be an 
acute abdominal catastrophe can hardly be 
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blamed for overlooking the possibility that thy 
signs and symptoms may be caused by a ray 
metabolic disorder. The rarity of this disease ; 
pointed out by a study done at Ohio State Uni. 
versity over a period of 5 years in which ther 
were 8 cases of porphyria, an incidence of 0, 
per cent. As none of these cases were submitte) 
to surgery, we feel that this does not represent, 
true picture, in that knowledge of the disease anj 
alertness for its presence will increase the jp. 
cidence. 


TREATMENT 


There are several case reports involving the 
use of ACTH and Thorazine, however, none hay 
been consistent and most likely the remission 
encountered with ACTH, Thorazine and othe 
drugs was caused by the intermittency of the 
disease rather than the drug. The only treatment 
that has stood the test of time is that of sympto- 
matic therapy. Morphine or Demerol for pain, 
gastric suction for the ileus; enemas for relief of 
gas and fecal material; vitamins and a high 
protein diet for liver protection. 

There is no reason why the acute surgical 
abdomen and porphyria cannot occur simul- 
taneously, but it is extremely rare. Chaput and 
Timmes reported a -case in which an adeno- 
carcinoma of the colon was found in association 
with acute porphyria. Also, while on his tour in 
Europe, Dr. Watson mentioned a case in which 
acute porphyria and acute volvulus were present 
at the same time. Every effort should be made to 
establish a diagnosis of acute intermittent 
porphyria rather than subject these patients to 
surgery and to suffer the consequences which may 
follow. For some reason unknown to us, surgery 
on these patients will produce death resulting 
from paralysis of the intercostals. As demon- 
strated by one of our cases, these patients are 
subject to infections which may be the turning 
point in the patient’s survival. 


SUMMARY 


We feel that acute intermittent porphyria 
should be considered as a differential diagnosis in 
any acute abdomen. The diagnosis’ of acute 
porphyria should be explained to the patient in 
order that he may warn the surgeon who may 
see him in his next acute episode. We do not 
necessarily advocate putting every patient's 
urine in the sunlight to observe color change, 
however, it is a simple procedure that may save 
grief in these cases. 
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Editorial 


CHANGING PATTERNS OF DISEASE DEMAND CHANGING PATTERNS 
OF TRAINING 


The entire profession is aware of a changing 
pattern in the diseases to which our population 
is subject. Industrialization and mechanical 
developments of modern civilization have caused 
a tremendous increase in trauma. At our civilian 
hospitals, arterial injuries occur in 0.75 per cent 
of all surgical admissions. In World War II, 
arterial injuries occurred in 1 per cent of all 
casualties. This comparison indicates that the 
incidence of trauma in a modern large city is al- 
most equivalent to that of warfare. 

In the days of our surgery pioneers, trauma 
which was not as commonplace only constituted 
dramatic episodes in the life of the busy surgeon. 
Today, not only the surgeon but the profession 
as a whole is frequently faced with trauma of 
grave import. Often the training background has 
been inadequate to properly treat such cases. In 
the past, wars and military surgery have fur- 
nished our major facilities for the study of 
trauma. 

Our surgery training programs should recog- 
nize the responsibility of preparing our future 
surgeons to care for emergencies. 

Less than one-third of our medical schools use 
animal laboratories for the training of students. 
The opportunity for animal experimentation is 
available in approximately one-fifth of our hos- 
pitals approved for residency training in surgery. 
In World War II, the Korean War, and our own 
experience in a large municipal hospital, the 
amputation rate for severed major arteries, 
where continuity is re-established, is 30 per cent 
better than where these arteries are ligated. If 
we consider the other disabilities, such as claudi- 
cation and ischemia, we realize that the re- 


establishment of major arterial continuity is very 
desirable in all cases of arterial interruption. Th 
techniques for this accomplishment are not new. 
True, prosthetics have been developed, and 
homografts have been tried and made available, 
but the general problem has not changed sinc 
the days of Carrel. 

Development of judgement is a slow proces 
requiring technical knowledge, familiarity with 
the pertinent basic sciences and experience, 
Techniques may be learned in a more economical 
fashion. 

Our own studies reveal that the success of 
vascular anastomoses is in direct ratio to the 
technical efficiency with which the operation is 
performed. This is certainly one field wher 
techniques may be perfected in the laboratory 
so that the future surgeon when faced with 
vascular trauma will not be on entirely unfamiliar 
grounds. 

To do our duty as teachers and to prepare our 
surgical residents for the demands of modem 
life, it is necessary that they have experience in 
the treatment of severed vessels, cardiac r- 
suscitation, and other surgical emergencies. This 
can be done only by the development of animal 
laboratories connected with hospitals engaged in 
residency training. In such laboratories all resi- 
dents should have the opportunity to insert 
grafts, do anastomoses, make diagnostic studies, 
practice cardiac resuscitation, and perfect then- 
selves in the techniques of arterial suture. 

Ira A. Fercuson, M.D. 
Grady Hospital 
Atlanta, Georgia 
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Book Review 


ERNS and rare conditions difficult to classify under the 
above headings. 

One of the problems in writing a book of this 
size is its obsolescence by the time it is printed 
and ready for release. This has been largely solved 
by the fact that its frequent revision has brought 
“Not new, it up-to-date and new observations are included 
ped, and which date as late as 1956. 
ovale Clinical Roentgenology of the Digestive Tract. Ed. This book is one of “‘clinical’’ roentgenology of 
ged since 4, By Maurice Fetpman, M.D., Assistant Pro- the digestive tract giving many of the clinical 
fessor of Gastroenterology, University of Mary- spects of a condition followed by the roentgen 
V proces ind; Associate in Gastroenterology, Mercy ‘diagnosis. A massive accumulation of both rare | 
rity with} Hospital; Consulting Roentgenologist, Sinai and commonplace conditions is included. Many 
‘perience, # Hospital. 753 pp. 728 figs. $15.00. The Williams & of the rare conditions may never be seen in a life 
onomicalt Wilkins Company, Baltimore, 1957. time of an average roentgenologist ; some have 
The fourth edition published January 1957  20t been seen by the author himself but are re- 
recess off pears about 181g years after the first edition. corded in this volume for reference. 

This book has already established itself as a com- The plan of presentation of each subject is quite 
O to the prehensive textbook and reference book of clinical uniform. Beautiful illustrations and instructive 
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times welcome new books in the field of surgery and 
ity is very§ will acknowledge their receipt in these pages. The 
tion. The ditors do not, however, agree to review all books 
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a<¢ roentgenology of the digestive tract adapted to diagrams are profuse. The reproduction of roent 
where ; genograms in the positive is excellent. Each sub- 

the needs of the roentgenologist, the gastro- 

Doratory ; ject is followed by an extensive list of references 

.. | enterologist, and the student. The first five chap- ei : f 
‘ed with which makes it an excellent reference book as 
néanaiiie ters are devoted to the various segments of the 4) as a text. 


gistrointestinal tract. The following 15 chapters This book would be extremely valuable for the 
cover such subjects as hernia, the diaphragm, the ;oentgenologist, the gastroenterologist, and the 
pare Our } appendix, the gall bladder, the liver, the pancreas, internist. For the general practitioner it would 
modem the peritoneum, the omentum, the mesentery and serve as an excellent reference for a better under- 
rience inf retroperitoneal tumors, lymphomatous diseases, standing of conditions previously diagnosed for 
diac re-the abdominal vessels, the spleen, deficiency the treatment of which he must carry out. 

ies. This | diseases, and finally a chapter on miscellaneous Wa ter L. Kivsy, M.D. 
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